Technical information for private, trunked and public safety networks. 
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Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety. and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable. compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 
design in synthesized radio commu- 
nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 
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VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700 
©1998 Yaesu USA. Specifications subject to change without notice 
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SMARTNET /SmartZone 
VEFjohnson 


The Ist Choice 
for Value 


7780 Series 5300 Series 9880 Series 
| ANALOG ee ee 


5000 


SERIES 


Ist Choice for FEATURES. Ist Choice for SPECIFICATIONS. 
All the features that SMARTNET™ and Meets or exceeds competitive radios. 
SmartZone® protocols have to offer are Ist Choice for QU ALITY. 


SSA RINE E.F. Johnson, a leader in the industry for over 
Ist Choice for COMPATIBILITY. 75 years. 


Available in analog and digital/analog for lst Choice for VALUE. 
SMARTNET™ II, SmartZone” System 2 and 3. More radio for the dollar. 


zt EFJohnson 


Your Supplier of Choice 


299 Johnson Ave., Waseca, Minnesota 56093 
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To find out more details, give us a call: 


1-800-621-2945 


© 1939 E.F Johnson Company. 
The Viking hend/EF Johnson logo is a rogutored trademark of E.F. Johnson Company. 
SMARTNET and SmanZane are trademarks Oo! Motorola, Inc 
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On the cover: Contractor Rohn Industries erects new tower sites for Pennsylvania's state radio system. Cover design by 
Scott Dolash, art director. Photographs courtesy of Rohn Industries, Peoria, IL. 


FEATURES DEPARTMENTS 


28 Up and out in Pennsylvania 4 Editorial 
Ramona Isbell Don Bishop 
An extensive tower construction Acquisitions: Name of the game 
schedule in the creation of a public for land mobile radio 
safety-standard-compliant radio 8 Calendar 
network headlines Pennsylvania’s Editorial index 
push to implement a statewide digital 10 Editorial Forum 


communications system. DA: Reekiar 
, ; Got some spectrum in Jersey to sell you 
34 Wireless@ Work: 12 


5 aes 2 In the Public Interest 
When electric lines are down ... , FS cape Scam ceed 
nig Robert H, Schwaninger Jr. 
Thomas G. Dolan 2 


F i 3 Speaker’s block 
Mobile radio is there to help Puget | 


Sound Energy put them back up. 16 Public safety: 10-2 
David O. Dunford 

40 DSP: Pushing the packet Fupte safety applications for Nextel 
DA. Keckler 20 Technically Speaking 
Digital signal processors (DSP) have Harold Kinley. C.E.T. 
been referred to as the ‘foundation Working with RF transmission lines 
technology’ of the digital telecom- 44 News 
munications revolution, Hundreds ol Relm Wireless to acquire Uniden mobile radio assets 
applications for subscriber units and 48 Product focus: Coaxial connectors 
network infrastructure are wailing ‘ 
only for software developers to hitch 49 Products 


Readers’ choice: Metric Systems 
53 Classified 
64 Ad index 


a wagon lo the workhorse. 


Vol, 18, Issue 2. Mobile Radio Technology (ISSN 0745-7626) is published monthly by Interice Publishing, 9800 Metcalf Ave,, Overland Park, KS 66212-2215, und is mailed for free to qualified 
subscribers within the United States and Canada. Periodicals postage paid at Shawnee Mission, KS, and additional mailing offices. Canada Post Publications Mail (Canadian Distribution) Sales 
Agreement No. (1956309, 

POSTMASTER: Send address changes to Mobile Radio Technology, P.O. Box 12960, Overland Park, KS 66252-2960. 

SUBSCRIPTIONS: Non-qualified subscribers may subscribe at the following rates: United States and Canada: one-year: $35. Qualified and non-qualified subscribers in all other countries; one-year: 
$45 (surface mail): $105 (air mail), Subscription information: P.O, Box 12960, Overland Purk, KS, 66282-2960, 


ee — det, 3 3,6 ste) 


L 


EDITORIA 


Acquisitions: Name of the game for land mobile radio 


Com-Net Critical Communications 
buys Ericsson's Private Radio Systems 
operations. Relm Wireless buys the as- 
sets of Uniden’s Private Radio Commu- 
nications Division and “residual” assets 
of Midland International. Nextel Com- 
munications wants NextWave’s former 
spectrum. 


Relm Wireless 

Having converted Relm Wireless 
from a “mini-conglomerate” into a fo- 
cused land mobile radio manufacturer, 
company President Richard Laird is 
ready to market Uniden Private Radio 
Communications’ products, to contract 
for original equipment manufacturer 
(OEM) services from Uniden and 
Hitachi and to develop new mobile 
products. With an announcement pend- 
ing at this writing, Relm is set to form 
an alliance with Hitachi involving two- 
way radio tooling and inventory housed 
at Hitachi. 

Simmonds Capital Ltd. (SCL), 
headed by John Simmonds, is helping 
Relm with financing and strategic ad- 
vice in exchange for some stock. 
SCL, which owns Midland Interna- 
tional, sold Securicor Wireless its U.S. 
land mobile sales and distribution busi- 
ness. Simmonds later left Securicor 
Wireless’s board of directors and sold 
SCL’s shares in the then-public com- 
pany. With the Relm transaction, 
Simmonds is back in Securicor 
Wireless’s face. 

With SCL’s help, Relm may have 
an appetite for other acquisitions— 
maybe Securicor Wireless’s FM two- 
way radio sales and distribution busi- 
ness. And, as recently as October, 
SCL was prepared to help Datamarine 
International, known for its SEA 
220MHz products, with financing and 
acquisitions. 

Historical note: Relm, previously 
named Regency Electronics, once made 
two-way radios, scanners and electric 
uulity load management equipment. 
Regency sold its scanner line aad its 
name to—guess who?—Uniden 
America, The “Re” in “Relm” echoes 
“Regency”; “Inv” stands for the since- 
divested “load management” products. 


Ericsson Private Radio Systems 
Ericsson, the Stockholm-based wire- 
less infrastructure and handset manu- 


facturer, has sold its worldwide Private 
Radio Systems operations to Com-Net 
Ericsson Critical Communications 
(CECC), a newly renamed subsidiary 
of Pittsburgh-based Com-Net. 
Com-Net will continue selling radio 
systems to organizations that want to 
own and operate them. But it sees more 
opportunity in financing, designing, 
building, operating and maintaining 


radio systems for shared use by govern- 
ment entities. 

Com-Net’s business evolved from 
site, switch and control center construc- 
tion, to tower ownership and manage- 
ment, to cellular and PCS network in- 
frastructure management. 

How CECC may change previous 
Ericsson relationships with suppliers, 
representatives, dealers, customers, 
trade associations, regulatory agencies 
and legislators offers plenty to watch. 


Nextel 

Nextel Communications is moving 
fast and nimbly in its efforts to ac- 
quire spectrum for which NextWave 
bid $4.8 billion in 1996. After the 
auction, NextWave filed for bank- 
ruptcy protection. 

Nextel has sought the spectrum since 
August 1999 when it cut a deal with the 
FCC, but it has had to contend with a 
reluctant bankruptcy court. 

NextWave has secured $1.6 billion in 
funding from Global Crossing and Lib- 
erty Media and wants to emerge from 
bankruptcy protection. 

Nextel said it would make an $8.3 
billion hostile bid for NextWave. That 
would include $5.3 billion to the FCC 
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and $3 billion for NextWave and 
its creditors. 

The U.S. Second Circuit Court of 
Appeals issued an opinion supporting 
the FCC’s jurisdiction over the 
NextWave spectrum, telling the bank- 
ruptcy court to butt out, so Nextel with- 
drew its takeover bid. 

Armed with the appellate court opin- 
ion, on Jan. 12, the FCC revoked 
NextWave’s license. NextWave is going 
to fight. [t has served notice that it will 


f litigate the FCC’s license revocation. 


The FCC intends to re-auction the 


spectrum. Nextel not only is certain to 


bid, it might be the only large company 
able to bid, owing to spectrum caps on 


* wireless carriers. Sound familiar? An 


auction in which Nextel has limited bid- 


y ding competition? 


q Ray Maloney 


Ray Maloney, Intertec Publishing’s 


& chairman, retired in January after 32 
> years with the company. 


He started in 1967 as comptroller, ad- 
vancing to vice president of finance; ex- 
ecutive vice president; president and chief 
executive officer; and. finally, chairman. 

Maybe you've met Maloney at Inter- 
national Wireless Communications 
Expo. Group Publisher Mercy Contreras 
and I first met him in November 1986 
when he was part of the group helping 
to integrate MRT with Intertec follow- 
ing its acquisition from Wiesner Pub- 
lishing that month. 

Maloney’s keen business sense has 
helped the company to acquire and grow 
printed and Internet properties. His 
leadership helped to set the tone that 
makes the company such a satisfying 
place to work. 

He was inducted into Intertec’s Presi- 
dential Hall of Fame in 1998. 

We wish him the best in retirement. 


New readers 
You may be one of 3,000 new readers 
seeing MAT for the first time as we 
expand our circulation to 28,000+. Like 
what you see’? If so, please return a 
subscription card so you'll continue to 
receive the magazine for free. 
don_bishop@intertec.com 


Dy Lahey 


www.mrtmag.com 
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Oe ...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: PROTECTION FEATURES: 

+ HIGH EFFICIENCY SWITCHING TECHNOLOGY + CURRENT LIMITING 
SPECIFICALLY FILTERED FOR USE WITH » OVERVOLTAGE PROTECTION 
COMMUNICATIONS EQUIPMENT, FOR ALL +» FUSE PROTECTION. 
FREQUENCIES INCLUDING HF + OVER TEMPERATURE SHUTDOWN 


MODEL SS-10TK |  * HEAVY DUTY DESIGN SPECIFICATIONS: 
+ LOW PROFILE, LIGHT WEIGHT PACKAGE INPUT VOLTAGE: 115 VAC S0/60HZ 


» EMI FILTER OR 220 VAC S0/60HZ 
+ MEETS FCC CLASS B SWITCH SELECTABLE 
OUTPUT VOLTAGE: 13.8VDC 


MODEL 8S-12IF AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 

MODEL CONT. (Amps) SIZE (inches) Wt.(Ibs.) 

SS-10 7 1 WWx6xg 32 

$S-12 1%x6x9 < 

SS-18 wAx6x9 . 

SS-25 24x 7x 9% 2 

SS-30 B“Ax7x 9% . 

MODEL SS-18 

DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 

MODEL CONT. (Amps) SIZE (inches) WL (Ibs.) 

$S-25M" 20 24x7x9% 4.2 

SS-30M" 25 B4x7x 9% 5.0 
MODEL SS-25M 


RACKMOUNT SWITCHING POWER SUPPLIES 

MODEL CONT. (Amps) SIZE (inches) Wt.(Ibs.) 

. SRM-25 20 3% x 19x 9% 6.5 

SRM-30 25 dA x 19 x 9% 7.0 
WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) SIZE (inches) Wt(Ibs.) 
SRM-25 20 34x 19x 9% 6.5 
SRM-30 25 3% x 19x 9% 74 

MODEL SRM-30 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 

MODEL CONT. (Amps) SIZE (inches) Wt(ibs.) 
SRM-25A-2 20 3% x 19x 9% 10.5 
SRM-30A-2 25 34x 19 x 9% 114.0 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) SIZE (inches) Wt.(Ibs.) 
SRM-25M-2 20 34x 19x 9% 10.5 
SRM-30M-2 25 3% x 19 x 9% 11.0 


MODEL SRM-30M-2 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW NEW SWITCHING MODELS 


EF JOHNSON AVENGER GX-MC41 $S-10GX, SS-12GX 
EF JOHNSON AVENGER GX-MC42 SS-18GX 
EF JOHNSON GT-ML81 SS-12EFJ 
EF JOHNSON GT-ML83 SS-18EFJ 
EF JOHNSON 9800 SERIES SS-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
GE MARC SERIES SS-12MC 

2 GE MONOGRAM SERIES & MAXON SM-4000 SERIES SS-10MG, SS-12MG 

MODEL SS-1ZSMIGTX ICOM IC-F11020 & IC-F2020 SS-101F, SS-121F 

KENWOOD TK760, 762, 840, 860, 940, 941 SS-10TK 
KENWOOD TK760H, 762H SS-12TK OR SS-18TK 
MOTOROLA LOW POWER SMSO, SM120, & GTX SS-10SM/GTX 
MOTOROLA HIGH POWER SMS50, SM120, & GTX SS-10SM/GTX, SS-12SM/GTX. SS-1BSM/GTX 
MOTOROLA RADIUS & GM 300 SS-10RA 
MOTOROLA RADIUS & GM 300 SS-12RA 
MOTOROLA RADIUS & GM 300 5S-18RA 
UNIDEN SMH1525, SMU4525 SS-10SMU, SS-12SMU, SS-18SMU 
VERTEX — FTL-1011, FT-1041, FT-2011, FT-7011 SS-10V, SS-12V, SS-18V 


MODEL SS-IDEFJ-98 Circle (6) on Fast Fact Card 


“ICS — Intermittent Communication Service 
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Is it possible to 
boost base station 
AF output over 19% 
‘without redesigning 

your amplifiers? 


Yes—with the Narda low-loss Switchable 
 Divider/Combiner. It's the only device that 
significantly increases convenience and 
~ optimizes signal power for your base station 
by combining a signal divider, a switch and 
a combiner all in one unit. 
But what makes this device especially 
unique is its output switching ability for as 


many as four amplifiers. During operation, 
the logic-controlled patented switch com- 
biner maximizes flexibility, and minimizes 
RF path loss, by automatically configuring 
the device to accommodate the number of 
on-line amplifiers in the most ideal way. 
The amplifier outputs are combined into 
one high-power, low-loss output of up to 
“A. 250 watts CW. 
: — Narda’s Switchable Divider/Combiner 
Nib achieves all this with a combined insertion 
HB; loss <0.5 dB anda VSWR <1.4:1 regardless 
of the number of combined inputs. 

Without our multi-function 
device, you're faced with both 
inconvenience and the loss of 
power. Not to mention the fact 
that you miss out on the thumbs- 
up reliability built into every quality 
Narda product. 

To find out more information, 
Call us at 631-231-1700. 


narda 


microwave-east 


an(E) communications company 


© 2000 L-3 Communications, Inc it’s Narda to be precise. 
www.nardamicrowave.com 
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February 

15-18: APCO Gulf Coast Regional, sponsored 
by the Association of Public-Safety Communica- 
tions Officials—International, Corpus Christ 
Omni Bayfront, Corpus Christi, TX. Contact: 
Toni Dunne, 512-305-6918 or Web site 
www.upcointLorg. 

15-18: NATE, sponsored by the National Asso- 
ciation of Tower Erectors, San Diego. Contact: 
888-882-5865 or Web site www.natehome.com, 
28-—March 1: Wireless. sponsored by the Cellu- 
lar Telecommunications Industry Association. 
Ernest Morial Convention Center, New Or- 
leans, Contact: 202-785-0081 or Web site 
www, wow-com.com. 


March 

6-8: APCO Western States Regional, sponsored 
by the Association of Public-Safety Communica- 
tions Officials-Imernational, Doubletree Hotel 
Portland, Portland, OR. Contact: RoxAnn 
Brown, 503-690-4911 ext. 206 or Web site 
www.apcointLorg, 

19-22: ENTELEC, sponsored by ENTELEC, 
Dallas Convention Center, Dallas. Contact: 
281-357-8700 or Web site www.entelec.org. 
22-24: International Wireless Communications 
Expo, co-sponsored by Mobile Radio Technology, 
Las Vegas Convention Center, Las Vegas. Con- 
tact; 800-288-8606 or www.iwceconexpo.com. 


April 
10-12; APCO North Central Regional, 


IWCE amare pacer 
PCIA University: 
“Mobile Wireless Curriculum” 
March 21-22, Alexis Park Hotel 
Tues. 8 a.m.—5 p.m., Wed. 8-11 a.m. 
PCIA University, a step beyond PCIA’s 
licensing seminar, will address a vari- 


ety of issues that relate to the direct 
success of you, your employees and 


co-workers, 
Contact: Liz Walsh, 703-535-7421. 


CALENDAR 


sponsored by the Association of Public-Safety 
Communications Officials-International. Holiday 
Inn, Worthington, OH. Contact: Jay Somerville, 
614-761-6530 or Web site www.apcointl.org. 


May 

8-11; Telecommunications Resellers Associa- 
tion Spring Conference and Exposition, Phila- 
delphia Marriott. Contact: 202-835-9898 or Web 
site www.tra.org. 

15-18: Spring Vehicular Technology Confer- 
ence, sponsored by IEEE Vehicular Technology 
Society. Hotel Pacific Tokyo, Tokyo. Contact: 
$1-468-40-3552 or email matumoto@mars.yrp. 
nttdocome.co.jp. 

17-19: Site Owners & Managers Alliance 
(SOMA) Conference, sponsored by the Personal 
Communications Industry Association, Kansas 
City, MO, Web site www.pcia.com, 

M-June 1; Canadian Wireless, sponsored by 
the Canadian Wireless Telecommunications As- 
sociation, Toronto. Contact: 613-233-4888, ext. 
102. or Web site www.cwta.ca, 


June 

4-8: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center. Atlanta. Contact: 
800-278-7372. 

12-13: AMTA Leadership Conference and An- 
nual Meeting, sponsored by the American Mo- 
bile Telecommunications Association, Sheraton 
Suites, Alexandria, VA. Contact: 202-331-7773 or 
Web site www.amtausa.org. 

25-29: UTC Telecom, sponsored by UTC, The 
United Telecom Council, Phoenix. Contact: 


202-857-1881 or Web site www.utc.org. 


July 

16-19: Forestry Conservation and Communi- 
cations Association National Conference, Elms 
Resort & Spa, Excelsior Springs. MO. Contact: 
573-751-4115, ext. 172. 


August 
13-17: Association of Public-Safety Communi- 
cations Officials—International (APCO) 


National Conference, Boston. Contact: 
904-322-2500 or Web site www.apcointl.org. 
September 


19-22: Fall Vehicular Technology Conference, 
sponsored by IEEE Vehicular Technology Society, 
Seaport Hotel, Boston. Contact: 904-322-2500. 
26-29: Personal Communications Showcase, 
sponsored by PCIA, McCormick Place, Chicago, 
Contact; 703-739-0300 or www.pes00.com. 


November 

12-15: Telecommunications Resellers Associa- 
tion Fall Conference and Exhibition, sponsored 
by TRA, Anaheim, CA. Contact: 202-835-9898 
or Web site www.tra.org. 

13-14: AMTEX, sponsored by the American 
Mobile Telecommunications Association, Ft, Lau- 
derdale, FL. Contact: 202-331-7773 or Web site 
www.amtausa.org, 

15-18: Communications Marketing Confer- 
ence, sponsored by the Communication Market- 
ing Association, Sheraton Colony Square, Aanta, 
Contact; 404-892-2600, ext. 300 or Web site 
www.commktga.com, 


Small Business in Telecommunications 
“Jam Session Il” 
March 21 
Alexis Park Hotel 
4-5 p.m. 
Regulatory update; business opportuni- 
ties. Robert H. Schwaninger Jr., SBT 
general counsel. 
Registration; 202-223-8837 
lawyer@sa-lawyers.net. 


Simulcast Solutions 


“Simulcast Update 2000” 

March 23 

Las Vegas Hilton 

8-10 a.m. 

Systems integrators recap simulcast 
projects; Ed O’Connor tells what's new 
and what's coming. 

Registration: 716-223-4927; 
ed@simulcastsolutions.com. 


EDITORIAL INDEX 
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Hutton Communications wcrc 45 
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Kenwood Communications 2 
Kustom Electronics ccc 4+ 
Larsen Antenna Technologies .. 2 
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Metric Systems . 
MEFS Technologies 
Microwave Filter ..... 

Midland International . 
Midland USA .. 


Motorola .. és 12, ‘1S. ‘S. 42. 43. Sl 
Motorola's ‘Wireless Infrastructure 

Systems DIVISION winsccccsisescovsesvessvoosssnsesecessons 4M 
Nextel Communications . 2 125.18 
NextWave ... 4,10 
PUG NEE cs insti iinincaimnaninagainmaineee 


8 MOBILE RADIO TECHNOLOGY February 2000 


Puget Sound Energy .......-------1-0000 34, 36, 37 
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Radio Frequency 


oystem 


RCC Consultants ..... 0 29 
Relin Wireless ......:..ecrrcsesseseeeseee 4. 44, 45, 46 
RESCONnNeGlOrSssctsisii cna. cioninmentiae 48 
Roamer One wee rec! 


Rohn Construction ,. 


Rohn Industries . we 29 
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aaa il & Associates wou 
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Simmonds Capital ...... 4.44 


Times Microwave Systems 
Uniden America...... . 
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Wandel & Goltermann .....-........... 
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Out Here, Field-Proven 
Takes On A Certain Significance. 


You can’t always predict where your next job will take you, 
but there is something you can rely on: your Site Master” from 
Anritsu. After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer. 

Site Master delivers accurate, repeatable performance. A 
field replaceable NiMH battery. And a sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged. Site Master’s 


Linking.” 
the as 
World |! 


4s t,t 
Typ 


user-friendly, menu-driven interface is easy to use and requires 
little or no training. And thanks to its ability to identify, record 
and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 
For more information call 1-800-ANRITSU or check out 
our website at www.global.anritsu.com. Site Master from Anritsu. 
The preferred choice among leading network operators and 


service providers worldwide. 


Anritsu 


Site Master 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada, |-800-ANRITSU. Europe 44(01582) 433200, 
Japan 81(03)3446-111, Asia-Pacific 65-2822400, South America 55(21)527-6922, http:!/www.anritsu.com 
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EDITORIAL 


owe 


Many people made resolutions for the new millen- 
them is to stop patronizing misconceptions just to work 


THE NEW MILLENNIUM! It's next year. If I give you 
100 pennies in change for a dol]lar, I'm not going to 
count them out into your hand starting with “O” and end- 
ing with “99.” Many may disagree with me now, but 
come next June there will be plenty of champagne dis- 


bispatching Hell? 


Sasso passes = 


AAA BES 


Get out of the heat with Vega’s model C-6124, 
with its cool touch-screen and independent line 
selection. The C-6124 offers up to 24-line control, TEL 


LUM CA 


ELEX. Signaling Products Company 
instant PTT, and loads of additional features. 

Any line can he configured as a dedicated 2/4 
wire radiocircuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the 
appropriate module). Any combination of lines can 
be set-up in a crosspatch mode. C-6124 with it's 


future expandability will Keep you out of the inferno. 


Phone: (402) 467-5321 
Toll-Free: 800-752-7560 
Fax: (402) 467-3279 
e-mail: vega_signal @ earthlink.net 
web: www, vega-signaling.com 
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nium. I made some resolutions for the new year: One of 


and play nicely with others. So here goes: THIS [S NOT 


FORUM i! 


Got some spectrum in Jersey to sell you 


tributors, travel agents and hotel reser- 
vations managers planning New Year's 
Eve bookings, who will suddenly be in 
my corner. It’s OK: I love reruns. 

The second misconception on my list, 
one I'm a little more passionate about, 
is treating spectrum like a commodity. It 
ain’t, and the FCC and NTIA don’t have 
any. Like the sound barrier in the 1940s, 
they'll tell you its a farm in the sky you 
can buy, but it’s just a theoretical conve- 
nience, like an isotropic antenna. 

At an industry conference in Wash- 
ington last Fall, many of us in the audi- 
ence bristled when one of the 
commission’s legal advisors (never 
mind which one; it’s a frequent offense) 
was discussing spectrum management 
policy. He punctuated his point with 

. after all, we own the spectrum.” 
What really irritates me is not just that 
the commissioners (historically non- 
technical business and political types) 
rely on these people for formulating 
their opinions, but that these guys are 
lawyers—they ought to know better. 

My prosecutorial argument can be 
found in a place near and dear to the 
Chairman Kennard’s heart right now: 
the Second Circuit decision in Decem- 
ber in FCC vs, NextWave. Yes, it reaf- 
firmed that the FCC and the federal Ap- 
peals Courts have the final say on the 
disposition of licenses (like grabbing 
them back from auction defaulters). But 
the judges repeatedly took pains to cite 
legal precedent about what spectrum is: 

“The radio (or electromagnetic) spec- 
trum belongs to no one. It is not prop- 
erty that the federal government can buy 
or sell. It is no more government-owned 
than is the air in which Americans fly 
their planes or the territorial waters in 
which they sail their boats.” And, later: 
“A license does not convey a property 
right; it merely permits the licensee to 
use the portion of the spectrum covered 
by the license in accordance with its 
terms.” And, finally: “The FCC had not 
sold NextWave something that the FCC 
had owned ....” 

The FCC’s mandate, since 1934, has 
been to be an electromagnetic traffic 
cop. not a federal land office. A license 
gives a right to set a tuning knob on a 
base station to a certain position. It’s not 
a deed to a farm in the sky. 

—D. A. Keckler 
david_keckler@intertec.com 


www.mrtmag.com 


Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! 


INDOOR MICROCELL TEST EQUIPMENT 


M Ongoone 


SIGNAL , 
STRENGTH METER 


For indoor sweeps 
by propagators. 


© Internal memory stores signal 
strength 


© Scans up to 21 channels 

¢ Displays best 3 channels 
simultaneously 

© Data can be output to a PC with 
a serial cable 

* Audio can be heard through the 
headphones or internal speaker 

© Includes rechargeable Ni-Cad 
battery/charger 


www.bvsystems.com/microcell 


“Ligand 


1 WATT PORTABLE | | 


TRANSMITTER 
with 
REMOTE CONTROL 


For indoor coverage testing. 


¢ Dynamically adjustable power 
control from 1 milliwatt to 
1 watt output 

* Infrared remote control adjusts 
power output, frequency and 
on-off >25 feet 

© Super bright 128 x 128 graphic 
LCD with backlight 


® Battery operated 


CLASS A 
i, TRANSMITTER SERIES 

. For measuring signal propagation, 
\ positioning antennas, 

setting power levels 
or validating coverage. 
Available in either 25 Watt Class A, 
or 45 Watt Class A (10 or 20 Watt 
Class A for PCS) FCC Type Accepted 
Built-in agile frequency synthesizer 
Power control in 0.1 dB increments 
Remote controllable 

VSWR antenna protection 

Weighs 25 pounds 


BERKELEY e.. 


VARITRONICS SYSTEMS 


Liberty Corporate Park, 255 Liberty St., Metuchen, NJ 08840 


RUGGED 
HAND-HELD 
SIGNAL 
STRENGTH 
METER 
Ha Measures RF 
propagation 
coverage and 


G detects “RF 
bh Shadows”. 
High measurement rate, more than twice that of 
Dr. Lee’s recommended 40 2. 


Interna! eight channel differential GPS 
PCMCIA memory system for post processing data 


PAGING (POCSAG/FLEX) 


WIRELESS 18-136 CELLULAR 
PRODUCTS GSM ISM 
LMR PCS 


iDEN/SMR wes 


Visit us at CTIA 2000 
Booth #2931 


Fax: 732-548-3404 © E-mail: info@bvsystems.com 
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Speaker’s block 


By Robert H. Schwaninger Jr. 


Next month I'll be delivering the 
welcoming speech at the opening 
session of the International Wireless 
Communications Exposition (IWCE) in 
Las Vegas. The job fell to me because the 
organizers couldn’t get 
Linda Tripp, who has dem- 
onstrated an ability for 
electronic/wireline inter- 
ception unseen since “Mr. 
Watson! Come here! I need 
you!” was first uttered. 

Talways look forward to 
IWCE. It’s got the glitz of 
Vegas combined with the 
attendance of an Elks 
Lodge “Free Beer Night.” 
Thousands of regular guys 
and gals circulate in the 
halls, in the sessions and in 
the hospitality suites, 
garnering more useful 
information than can be 
had at most major events in 
the industry. 

Now that Small Busi- 
ness in Telecommunica- 
tions (SBT) is dovetailing 
its Spring seminar (held 
the day before) with 
IWCE, I'm a busy man. | 
have to prepare for the 
SBT “Jam Session,” while 
preparing for my speech at 
the [WCE opening session. 
What's that joke about a 
one-legged man? 

Those of you who have 
witnessed one of my 
speeches know that [ don’t 
spend much time on prepa- 
ration. I like the spontane- 
ity and informality that 
comes with speaking from 
the heart, rather than from 
a prepared script. Yeah, rig. Bull. I'm 
lazy. Besides, | did write a script for a 
speech once, and it bored everyone, 
even me, so much that [ had to adminis- 
ter No-Doz to the crowd to get them 
through it. 


Schwaninger, MRT's regulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Smal] Business in Tele- 
communications. Schwaninger is also a member of the 
Radio Club of America. 


IN THE PUBL 


ic 


So, like a one-man version of “Whose 
Line Is It, Anyway?” I’ve always just 
gotten up and said my piece. It wasn’t 
always polished (or even coherent), but 
I left no doubt that [ had not used a pack 
of speech writers and advisers to craft a 
canned message. | leave that stuff to the 
Power Point presentations crowd and 
presidential candidate George W. 

But, despite my lack of past prepara- 


tions, I’m trying to come up with a 
slam-bang speech for IWCE this year. 
This task is difficult enough without dis- 
tracting debates about the number, size 
and accouterments of a Vegas-showgirls 
dancing line or critiques of the musical 
stylings of Vinnie Baccarat, who’s head- 
lining at the Try-A-Pull Casino-Lounge 
and Escort Service. 

What I'm trying to decide is what will 
be the theme of my speech. It could be a 
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INTEREST 


Ilustration by John Hayes 


musical tribute to the combined profits 
enjoyed by PageNet and Nextel, set to 
“It's a Small World After All.” I could 
focus on the telecommunications policy 
of the present administration, accompa- 
nied by the old country western stan- 
dard, “How Can I Miss You When You 
Won't Go Away.” Then there’s the 
theme song to Motorola’s demand for 
customer lists, which would also work 
for the new CALEA 
initiatives: “Someone to 
Watch Over Me.” 

As you can see, this 
isn’t easy. This type of 
writer's block can keep a 
person up nights hummin* 
“I'm Walking the Floor 
Over You.” 

I could devote the 
whole speech to our firm’s 
recent efforts on behalf of 
a local paging company, 
wherein we got one of the 
major LECs to provide re- 
ciprocal compensation for 
the termination of traffic. 
It took a formal complaint 
process before the FCC, 
but the deal was done on 
settlement. Maybe that 
old hit, “Both Sides Now,” 
would work. 

There was the outcome 
of the James Kay case, 
wherein the Administra- 
tive Law Judge found 
grealer fault with the 
FCC’s enforcement per- 
sonnel than with Kay. If ] 
focus on this case, | guess 
“T Shot the Sheriff might 
work. It’s catchy, and the 
whole audience could join 
in on the chorus. 

How's about | “speech- 
ify” on FCC plans to auc- 
lion private radio spec- 
trum? Practically the en- 
tire private radio industry 
joined to tell the commission that mar- 
rying auctions and private licensing was 
a bad idea, thematically suggesting 
“Stupid Cupid.” 

I figure that the Location Monitoring 
Service auctions might work as a topic, 
done to the tune of “Radar Love,” but 
how much can you say about it? Nextel 
is out buying channels again; “Money” 
springs to mind. Kenwood has had some 
difficulty with its dealer network of late. 


www.mrtmag.com 


MODULINK® SYSTEM 1 


Shure ModuLink® handheld microphones connect easily to virtually all 
popular radio transceivers with no hardwiring. Simply snap the correct cordset 
into the Modulink microphone and the transceiver. And in just 30 seconds, 
you're ready to roll. 

ModuLink® saves service time, reduces downtime and inventory costs, as 


55OT Series Il well as all the quality you've come to expect from Shure. a 
Tesiteielince  ‘Sareiiompliod — ‘Hexietcondocy OT wikiconlences- coil IME For more information on how you can make all the right connections with 
station with split-har —— dynamig with noise-canceling tone dinting and noist-cancaling and Shure MaduLink System 1, call 1-800-25-SHURE. 

monitor transmit svatch pick-up illuminated keypad FAA certified 


SHURE 


www.shure.com 
©1999 Shure Incorporated 
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Henry Radio carries the full line of Toh-Tsu 
relays in stock for immediate delivery. Most 
common configurations and connectors are 


COAXIAL RELAYS 


Thousands in use...zero failures! 


¢ Proven Reliability 

* Most Configurations 
“Coaxial relay reliability has 
always been a problem. 
About 10 years ago we 
switched to Toh-Tsu Relays 
in our high-power amps. 
Since then we have not 


available...a very good prices! 
Call today! 1.800.877.7979 


HENRY RADIO 


2050 S. Bundy Drive, Los Angeles, CA 90025 


Phone: 310.820.1234 FAX: 310.826.7790 


www.henryradio.com 
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DC Remotes 

DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


947 Hensley Lane + Wylie} TX:75098 
Voice (800) 869-9128 * Fax (888) 437-5360 
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experienced a single failure!” 
Ted S. Henry 


Any song to which you can do the Texas 
two-step would appear to fill the bill. 

There’s a new study that said that 
laboratory rodents could get cancer—if 
they're bombarded with enough RF to 
communicate with extraterrestrial life 
forms. ] guess I'd have to recreate the 
1960s Vegas shows of the “Rat Pack” to 
put that over. There's the North America 
Numbering Plan—it could be musically 
accompanied by the old Glenn Miller 
standard. “Pennsylvania 6-5000." 

There's the song that I’ve sung to 
Morgan O’Brien in the quiet moments 
of working on so many past petitions: 
“You Don’t Send Me Flowers Any- 
more.” There’s the Iridium project that 
appears to be spinning out into space: 
“Ground Control to Major Tom.” 

1 could just focus on the whole com- 
mission and run “Sgt. Pepper’s Lonely 
Hearts Club Band” on the playback. 

It’s all too much—and too silly. After 
all, I'm a serious lawyer practicing in 
the most serious town in America. In 
Washington, people are so full of them- 
selves that they give courses on self- 
networking. This town has more titles 
than Amazon.com, and each one comes 
with a self-important sigh each time it’s 
used in the tag line of an introduction. 

So, what am [ to do? If I give the 
speech [ want, my peers will vilify me 
for being too flip about the important is- 
sues that are at the core of the present 
regulatory environment. On the other 
hand, I don’t want the audience to be- 
come so bored that they would prefer to 
listen to the collective biographies of 
toll booth operators. 

Which side do 1 come down on? 

To split the baby, I’ve decided to 
show a film starring Sophia Loren, 
Pamela Anderson Lee, Mel Gibson and 
Pierce Brosnan demonstrating the cor- 
rect diagnostic technique to determine 
RF absorption measurements on a typi- 
cal rooftop to determine compliance 
with OSHA and FCC regulations (while 
assuring proper system performance to 
avoid intermodulation problems and 
multipath distortion). The June Taylor 
dancers will do a tribute to radio fre- 
quency engineering as they form vari- 
ous Carey contours from selected anten- 
nas, employing body parts as significant 
terrain features. The musical accompa- 
niment will include Nikki, Mercy, Don 
and Dave of the MRT staff singing the 
greatest hits of the *60s rock group 
Question Mark and the Mysterians, 
while performing with hand puppets 
representing the FCC bureau chiefs. 

Or maybe [II just wing it. You'll have 
to show up to find out. | 


Schwaninger speaks at 9 am. on March 22.—Ed. 
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WHAT IS 
CONVENTIONAL TO TRUNKING © 
IN A SNAP REALLY 


Basic LTR® trunking is only a SNAP away! Our unique UT-111 snap 


OS) is is eh a 


in module lets you upgrade an ICOM subscriber 


unit” to trunking in seconds. Need conventional 
ICOM's subscriber units cre built to meer strict 

militory (AIL SPEC) stondatds*’. All units ‘ ? ; ‘ . 

feoture 0 die-cost oluminum chassis, A smott choice! again? It's still available, even with the 


UT-111 module snapped in. Carriers and dealers alike will find their 


business two-way has never been more flexible....or profitable! 


TRUNKING 
Need more than basic LTR, either now or in the future? ICOM’s new 
C-F4TR’? portable and IC-F420TR'* mobile feature both basic LTR 
and PassPort® software programmed into FLASH memory. Operate 


basic LIR now, then upgrade to PassPort when you're ready. . .or 


just go straight to PassPort now! Both models are backwards com- 
patible, so you can operate a mixed system of PassPort and 


LTR. Future enhancements are possible with the FLASH memory. 


O 
FLASH MEANS FLEXIBLE UPGRADES | C O M 


AND CUSTOMIZATIONS. wwwricomamerica.com 


Coll 425-450-4088 for free brochures 
or 425-454-8155 to speak with 


WH AT IS on ICOM representative 


"2 This dewce Fes not been apprved by the FCC. Thas device may not be sold ot 


“1 Waets AVL SPEC 810 (/D/E for shock /sdraten 
“2 Select models only Contoct your ICOM dealer ot, contort (COM directly for 
more information: 425-454-8155 


veosed, o¢ offered for sole or leose, until approval of the FCC hes bees obtained. 
i “4 Estimated avoilobility: December 2000. Availahility/mudel 
Anse subjact to change without nutice, 


FOR PEOPLE WHO MAKE SMART CHOICES 


©2000 ICOM Americo, In, All specificarions subject to change without notire ot obligation The ICOM logos a registered trodemork of ICOM, tric. AW other trodemarks ore the the property of their tespertive awners. SNAPFLASHMRT] 299 
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PUBLIC SAFETY: 


Public safety applications for Nextel 


Special needs may require using the commercial 
service provider that we love to hate. 


By David O. Dunford 


Pat Hinkle already gets plenty of 
publicity. As a sergeant with the Lenexa, 
KS, police department, Hinkle has 
worked on several high-profile cases, 
one of which has even been dramatized 
on a TV show. (Wisely, the producers 
used professional actors for the recre- 
ation.) Hinkle presently heads the 
department’s six-person Directed Pa- 
trol Unit (DPU). The unit was estab- 
lished to allow a small group of patrol- 
division officers to proactively focus 
on crime within a narrow commercial 
corridor. Because of their latitude to 
respond and investigate independently, 
the unit has proved quite effective in 
prevention and apprehension. 

The implementation of this new unit 
quickly brought to light certain 


Ceoctronics, Inc. 


be connected. 
Applications: 
® Surveillance of lone workers 
® Security guards 
and prison officers 
@ Machine control 


® Personnel protection 
during cash trans- 
portation 


(with appropriate detector) 


in a PTT/VOX-headset. 
Ceotronics... 
For further details phone or write 
E-Mail headsets@altinet.net 

http://www.ceotronics.com 
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@ Ceolronics 


ee Video : Data Communication 


2340 Trinity Mills Road 
Carrollton, Texas 75006 
Tel. (972)416-9500, Fax (972)416-9580 


You'll Never Walk Alone 


Ceotronics programmable alarm trigger with man down 
function is ideal for the monitoring of lone workers. 

In an alarm situation, a tilt switch or motion detector is 
used to automatically trigger an alarm, which is trans- 
mitted via radio to the monitoring unit of the control 
station. A “Panic” button allows manual alarm 
tripping. External switches or detectors can also 


@ Warning against fire, water, gas, clust etc. 


Man down electronics are available as an adapter 
for radios. integrated in a hand microphone or built 


when it really counts! 


deficiencies of the department’s com- 
munication system. System shortcom- 
ings occurred in two operational areas. 
First, even though this handful of offic- 


ers worked in Lenexa, which is a small. 


suburb (population about 40,000) of the 
metro Kansas City area (population 
about two million), their investigative 
assignments required them to travel far 
outside the city boundaries. Second, by 
the sensitive nature of the criminal ac- 
tivity (and the comparative sophistica- 
tion of the target crooks) “regular” two- 
way radio conversations were deemed 
too accessible to the listening public. 
Both these problems are common to 
other smaller departments, especially 
those in or near metro areas. 

Lenexa’s Technical Services Unit 
tried a variety of equipment combina- 
tions and operating strategies, including 
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Spectrum Analyzer’ 
Tracking Generator allows 
quick and easy antenna system 
measurements. Why spend 
thousands for a handheld de- 
vice when you have most of the 
solution already? 


odd-split repeaters and secret codes, all 
of which proved to be about as practical 
as talking pig Latin or listening directly 
to an inversion scrambler (which was 
also tried.) 

Our ultimate solution, which took 
longer to achieve because of our 
dedicated (hard-headed) technical 
orientation, was that our small de- 
partment needed to be part of and/or 
have access to a much larger voice 
communications system. Again, being 
technically oriented, we discussed, 
speculated and. conjured on a way to 
achieve two critical goals for our 
“special-needs” out-of-area users. 
First, we needed a system that would 
allow convenient mobile-to-mobile 
coverage throughout the entire bi- 
state metro area, which covers seven 
counties and more than 3,000 square 


Dunford, MRT"s public safety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment. He isa member of the Association of Public-Safety 
Communications Officials-International. You can email 
Dunford at mrt@intertec.com. 


EASY ANTENNA MEASUREMENTS 
Using VSWR BRIDGES 


Low Cost: $629 
5 Watt Power 


Cable — “A Neabie 
Loss! able © Length 
; “Mismatch 
. Anna: 
Resonance | 


ie A 4 ht et ed me 


Sweep of Antenna System 


PLEASE call for FREE application note: 
"Antenna and Feed-line Measurements 


CALEF 


VOICE: (520) 204-2597 v 
FAX: (520) 204-2568 v Box 4300 Sedona, AZ 86340 
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email: eag@sedona.net 
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Got a test? 


the Analyzer. 


Start with our standard Communications 
System Analyzer platform, the rugged, 
dependable, easy-to-use R-2600. As your test 
needs grow, our upgradeable R-2600 family 
of System Analyzers is designed to grow 
with you. 

For fully compatible iDEN® equipment 
testing, we offer the R-2660. For ASTRO®, 
SmartZone”, SMARTNET™, SECURENET “ 
and Project 25 systems compliance, you need 


Motorola, “, iDEN and ASTRO are registered trademarks of Motorola, Inc. 
SmartZone, SMARTNET, SECURENET and “The Test You Can Trust” are 
trademarks of Motorola, Inc. © 1999, Motorola, Inc. 


the R-2670. And to test MPT 1327/1343, 

look no farther than the Motorola R-2680. 
Whatever the test, we’ve 

got the answers. For com- 

plete details or a product 

demonstration, contact us 

today: 

Phone: 800-422-4210 

Fax: 800-622-6210 

Web: http://AccessSecure.mot.com/Accesspoint 


———~ 


(AA) MOTOROLA 


———— 
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1)DLC specializes in 

f installation hard- 

ware, including 
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screws, 

fuses and 

fuse holders, 
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battery terminals, relays 

and more to make your mobile radio 


Why DLC ~ 


breeze. 
2) Muth Safety Signal 
Mirrors are hot and available 


for a wide variety of ¢ : 


vehicles including the 
Ford Crown Victoria 
3) Crimping tools, wire strippers, elec- 
tronic pliers and cutters, solder- 
ing irons, and a variety of 
multimeters and test 
equipment, 


4) A 48 page 


flyer with a New Products 
section coming in each issue. 


¥ 


5) Quick off the shelf 
delivery 


6) Rapid response to 
domestic and export 
orders and inquiries 


7) Order by phone on our 24 
hour fax line. is 


FOR ELECTRONIC PARTS 
AND ACCESSORIES 


8) We have an experienced sales 
staff ready to help you with your 
orders or questions. 
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ELECTRONIC PARTS AND ACCESSORIES 
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NATIONWIDE/CANADA FAX 

(800) 421-3536 (562) 404-9698 
ORDER FAX CUSTOMER SERVICE 
(800) 421-3538 (800) 962-4120 
LOCAL E-MAIL 

(562) 404-9998 dicbw@aol.com 
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miles. Second, we needed to provide 
our users with “secure” communica- 
tions. Requirement number two con- 
jured up words like “Astro” “DYP” 
and “Aegis,” all of which work well 
enough but involve too many dollar 
signs. 

In discussions with our counterparts 
in other departments, we learned that 
they, too, were facing the same two 
problems—coverage and security—for 
a small segment of their own users. 
Our initial considerations focused on 
the possibility of using either chan- 
nels or talk groups on one or several 
existing radio systems. This would 
eliminate the design and construction 
costs for a fixed system infrastructure 
or backbone. Examination of this idea 
revealed a situation typical of many 
areas: No single public safety system 
could provide either the coverage or 
features throughout the entire metro- 
politan service area. Several users 
operated active, reliable modern 
trunked systems, but none of the three 
Ericsson or three Motorola systems 
provided adequate coverage. 

We next considered commercial 
service providers. One local shop- 
based company offered a multisite 
UHF trunking system, but optimum 
performance dictated the use of 
mobile-type radios. Presently, there 
are five “sources” of wireless dial 
tone from cellular, PCS and ESMR 
providers in our area, but only the 
ESMR —Nextel Communications— 
offered “dispatch” service. 

We dismissed the telephony-model 
cellular and PCS systems because try- 
ing to drive an unmarked car and 
quickly establish four- or five-party 
conversations by setting up strings of 
three-way calls would be. a-dexterity 
nightmare. (I believe that “Are you 
still there?” and “Can you hear me?” 
are the words most frequently uttered 
by cellphone users.) Quickly, we 
found ourselves in the position of fol- 
lowing the technology ‘curve instead 
of /eading it as was common for pub- 
lic safety 30 years ago. 

As with any opportunity, though, 
what’s bad about it is also what’s 
good about it. In the case of the 
Nextel system, one “bad” point: was 
its large pool of diverse users who 
would certainly clog up “our” chan- 
nels. But the “good” point was that 
our infrequent and brief bursts of con- 
versation would be “lost” amongst the 
crowd of conversation, allowing statis- 
tical and technical security. The “bad” 
point of recurring monthly charges 
was countered by the zero cost for 


capital construction and the minimal 
cost of new instruments. Because we 
initially projected only occasional us- 
age of the radio handsets, we were 
able to negotiate. a one-year deal with 
Nextel. For any month in which we 
didn’t incur airtime usage, Nextel 
would credit the entire access charge. 
(Relating that story to current Nextel 
staffers leaves them pale, faint and 
speechless.) 


With Hinkle and the other DPU of- 


ficers directly involved, we started off 
with an initial purchase and deploy- 
ment of six Nextel handsets. The 
DPU found immediate use for the 
system when it began an interstate in- 
vestigation that also involved a fed- 
eral agency and several other local 
departments. Officers were able to re- 
main in reliable contact while con- 
ducting multiple-target moving sur- 
veillance and without interfering with 
any “regular” police communications. 
(The dispatchers loved that part.) 

As the value of the Nextel service as 
a supplement to the department’s pri- 
vate radio system became better known, 
other metro departments began acquir- 
ing their own units. Lenexa has added 
eight more handsets—six for the regular 
investigations unit plus two more for ex- 
panded operation of the DPU. So far, the 
moderate monthly cost (and moderate 
usage) of this commercial service has 
proved a reasonable solution to the 
needs of this small department. | 
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System solutions and innovations 
only from Andrew 


HELIAX Solutions... 
provide the best balance of mechanical 
and electrical performance 


Customized kitting solutions... 
ensure accurate, compatible, 
comprehensive orders in just one 
line item. 


World Class Services... 

include 24x7 customer support, a dedicated 
account team, training for your installers, daily 
order reports. extranets, bar code inventory 
shipping control and software tools. 


Specify Andrew HELIAX... 
You'll finish faster and 
walk away worry-free 


ANDREW. 


Andrew Corporation 
10500 W. 153rd Street 
Orland Park, IL 60563 


www.andrew,.com 


1-800-255-1479 
Fax: 1-800-349-5444 
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more information 
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HELIAX products are 
constantly evolving. We never 
stop looking for ways to 
improve. 


RingFlare™ OnePiece™ 
one-step connectors. 


EASIAX® Plus 
one-step, 15 second 
cable prep tool. 


VXL5-50 
one-cable “jumperiess” 
transmission line 


TECHNICALLY SPEAKING 


Working with RF transmission lines 


By Harold Kinley 


As stated in January’s “Technically 
Speaking.” when a transmission line is 
terminated in its characteristic imped- 
ance, the line is non-resonant. The 
length of a non-resonant line is not 
important, except when considering 
the attenuation of the desired signal 
between the transmitter and the an- 
tenna, or between the antenna and the 


receiver. The impedance anywhere 
along the line will be the same. 


Standard system impedance 

In the land mobile radio field the 
standard impedance is 50Q. Mobile ra- 
dio transmitters and power amplifiers 
are designed to work into a 500 load 
impedance. Antennas are designed to 
present a 50Q impedance to the trans- 
mission line. The coaxial cable that de- 


501) RADIO 


500 TRANSMISSION LINE 


LOAD 
IMPEDANCE 


FREQUENCY 
GENERATOR 


Figure 1. A 50 signal generator is connected to a load impedance through a 500 transmis- 
sion line. The load impedance can be anything from a short circuit to an open circuit and ev- 
erything between those two extremes. 


A B c D E 


Figure 2. These phasors indicate how the standing wave is constructed. The green phasor 

represents the voltage of the Incident wave, while the red phasor represents the voltage of 

the reflected wave. The vector resuitant (blue) represents the voltage of the standing wave. 

Because the green phasor is the reference, it is shown stationary, with the red phasor revolv- 

ing around it. This situation represents a 502 transmission line that is connected to a purely 

resistlve load of 1500. This represents a VSWR of 3:1. 

(A) The end of the line. Here, the reflected wave and the Incident wave are in phase and the 
voltages of the two waves add to produce the resultant vector, shown In blue. Thus, the 
voltage of the standing wave is equal to the sum of the voltages of both the incident and 
the forward waves. Because the voltage of the reflected wave Is half the voltage of the 
Incident wave, the resultant at (A) will be X1.5 the voltage of the reflected wave. 

(B) 45°, or 4/8, down the line from the load, the two phasors are 90° out-of-phase, resulting 
in a standing wave voltage that is X1.12 the voltage of the incident wave. 

{C) 90°, or 4/4, down the line from the load, the two phasors are 180° out-of-phase, resulting 
in a standing wave voltage that is half the voltage of the incident wave. 

(D) 135°, or 34/8, down the line from the load, the two phasors are again 90° out-of-phase, 
resulting in a standing wave voltage that is equal to X1.12 the voltage of the incident 
wave. (E) 180°, or 4/2, down the line from the load, the two phasors are again in phase, 
resulting in a standing wave voltage that is equal to X1.5 the voltage of the 
incldent wave. 

This series of phasors demonstrates the construction of the standing wave voltage from maxi- 

mum through minimum and back to maximum. The cycle is repeated every }/2 down the line. 
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livers power from the transmitter or am- 
plifier to the antenna has a characteris- 
tic impedance of 502. 

In Figure 1 below, a 502 generator is 
connected to a 502 transmission line 
that is terminated in a load. [f the im- 
pedance of the load is S50 (purely re- 
sislive), all of the power delivered to the 
load will be dissipated in the load. If the 
load impedance Is anything other than 
502 (purely resistive), power will be re- 
flected back down the transmission line 
toward the source or generator. 

If the impedance mismatch is a worst- 
case mismatch (open or short circuit). 
then all of the power delivered to the load 
will be reflected back down the line to- 
ward the source or generator. Thus, two 
traveling waves will be on the transmis- 
sion line: aforward-traveling wave anda 
reflected-traveling wave. The forward 
traveling wave is often referred to as the 
incident wave. The phase relationship of 
the incident and reflected waves will 
vary along the length of the line. 


Load mismatch 

For this discussion, assume a lossless 
transmission line terminated with a 
purely resistive load of 150Q. Let’s con- 
sider the voltage levels of the two 
waves. For this discussion, let’s assign 
1.0V as the voltage of the incident wave. 
The voltage of the incident wave at the 
load will be 1.0V, but what about the 
voltage of the reflected wave at that 
point? We know that the VSWR will be 
150 + 50 = 3:1. By using a unit called 
the reflection coefficient, we can deter- 
mine the voltage of the reflected wave. 
Reflection coefficient can be deter- 
mined from the VSWR by the formula: 


where T = reflection coefficient 
7 = VSWR. 

From this we can determine that the 
reflection coefficient is 0.5. If we mul- 
tiply the voltage of the incident wave 
(1.0V) by the reflection coefficient, we 
find that the voltage of the reflected 
wave is 0.5V. When the load impedance 


Contributing Editor Kinley, MAT's technical consult- 
ant anda certified electronics engineer, is regional com- 
munications manager, South Carolina Forestry Commis- 
sion, Spartanburg, SC. He is the author of Standard 
Radio Communications Manual, with Instrumentation 
and Testing Techniques, which is available for direct 
purchase, Write to 204 Tanglewylde Drive, Spartanburg, 
SC 29301, 

Kinley’s email address is hkinley@home.com. 
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No matter 
how high, 
how far, 
how fast, 
how clear, 
how icy, 
how windy, 
how wet 


or 
how many. 


PiRod'’s 
solutions 
are 


SOLID. 


PiRod can manage your unique tower 
needs with custom-designed solid rod, 
free-standing or guyed towers built to 
your specs and erected where you need 
them now. Our towers are solid— 
engineered to handle your most critical 
problems—and customers tell us that 
our turnkey design and erection 
services are pretty solid too. Like our 
record of providing tower solutions 
since 1952. So when you need a solid 
partner for your communication needs, 
call PiRod. When it comes to towers, 
there's just nothing hollow here. 


Solid Rod, Solid Service, Solid Value 


For a free quide to tower selection and 
a fast, courteous response to your 
request for a quotation, contact: 


A\ FiROD IG. 


Solid Rod, Solid Service, Solid Value 


PiRod, Inc. 

P.O. Box 128 

Plymouth, Indiana 46563-0128 
(219) 936-4221 

Fax (219) 936-6796 
www.pirod.com 
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2 Channels with Individual Mode. 
@ PrioritySeanning 

BH Multiple Addresses/Alarms 

B Battery & Charger included 


OPTIONS 

® Vibrator 
B Auto Reset-Fixed Alert 
B Hi-gain Charger 

@ Carrying Holster 

@ Earphone Jack 


VHF & UHF 

In need of VHF or UHF? Ask for more 
information on our famous Sceptar 
Alps VHF & UHF Tone/Voice pager. 


Get the #1 Tone/Voice Pager which 
beats the competition down to the 
very last point - at an affordable price. 


SCA, Inc., P.O. Box 26407 
Oklahoma City, OK 73126 
Phone: 1-800-627-4722 
Fax: 1-800-759-1722 
E-mail: paula@sca-incorp.com 
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Table 1. The reflection coefficient, phase angie and resultant voltage of the standing 
wave for a purely resistive load of 1502 in a 500 system. 


Reflection 
coefficient 


Distance from toad 
in wavelengths (A) 


Phase 
angle 


Voltage of 
standing wave 


Table 2. The reflection coefficient, phase angle and resultant voltage of the standing 
wave for a purely resistive toad of 16.670 in a 500 system. 


Reflection 
coefficient 


Distance from load 
in wavelengths {X) 


is greater than the system impedance, 
the voltage of the reflected wave is in 
phase with the voltage of the incident 
wave at the load. It is the combination 
(vector sum) of the incident voltage and 
the reflected voltage that produces the 
standing wave voltage. Refer to Figure 
2 on page 20. Because, in this case, the 
reflected and forward voltages are in 
phase at the load, the voltage of the 
standing wave at this point will be 
1V + 0.5V = 1.5V. 

Reflection coefficient also has an 
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Phase Voltage of 


standing wave 


SS 
en — 


EE 


ae 


angle associated with it. This is the 
phase angle of the reflected wave as ref- 
erenced to the incident wave. When the 
reflected wave is in phase, or 180° out 
of phase with the incident wave, the re- 
sultant standing wave voltage is deter- 
mined simply by either adding the two 
(for in phase) or subtracting the re- 
flected voltage from the incident volt- 
age (for 180° out of phase). 

When the phase angle is other than 0° 
or 180°, we must add the two, using 
vectors to find the resultant voltage in 
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Your communications should move as fast. 


Introducing the newest in a line of remarkable booster 
amplifiers— The Intelligent Booster Amplifier (IBA). 
Designed to operate on moving platforms, the IBA was 
originally designed to operate on high-speed 
rail systems, With applications also extending 
to subway systems and other forms of rail 
transportation, the AeroComm IBA is a 
cost-effective method for improving 
coverage on the railways without building 
additional sites. 

Unlike air travel, rail systems afford the 
professional traveler the opportunity to use personal wireless 
services, With the AeroComm IBA, internet on the go, tele- 
conferencing at 150 mph, and all uses of your wireless phone 
are now possible, Leading technologies such as our Dynamic 


Scanning Receiver and Global Positioning System provide 


constant coverage and high-quality calls along the desired 
path. As an added benefit, an external computer allows you to 
program coordinates at known trouble spots — or shut off the 


IBA completely in good coverage areas. 

Call us at the number below for 
information on how the Intelligent 
Booster Amplifier can meet your 


customers’ communications needs. 
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the standing wave. 

Reflection coefficient can also be 
determined easily from reflected- and 
forward-power measurements. Divide 
the reflected power by the forward 
power and find the square root of the 
result. For example, 100W forward 
power and 25W reflected power 
yields a ratio of 0.25. The square 
root of 0.25 is 0.5—the reflection 
coefficient. 

Table | on page 22 shows the re- 
flection coefficient, phase angle and 
resultant voltage of the standing 
wave for a purely resistive load of 
1500 in a 500) system. Figure 3 at 
the right graphs the standing wave 
using data in Table 1. 

In the previous example, the load 
impedance was purely resistive and, at 
150Q, three times greater than the sys- 
tem impedance. Let’s examine a situ- 
ation where the load impedance is less 
than (1/3) the system impedance, or 
16.67. Again, the VSWR will be 3:1, 
and the reflection coefficient will be 
0.5. Table 2 on page 22 shows the data 
for reflection angle, voltage of stand- 
ing wave (assuming a voltage level of 
1V for the incident wave) and reflec- 
tion coefficient at various distances 
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Telewave Open Dipole 
antennas in Alaskan FM 


translator service. 


10 


0.5 


STANDING WAVE VOLTAGE (V) 


. Sek Bagh gz 
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Figure 3. The impedance mismatch caused by the 1502 load creates the VSWR pattem shown 
here. At the load, the voltage in the standing wave is at a maximum point (maxima). At A/4 
down the line, the voltage in the standing wave Is at a minimum (minima). At 4/2 down the 
line, the voltage is again at a maximum. Because the VSWR Is equal to the voltage maxima 
divided by the voltage minima, the VSWR is 1.5 + 0.5 = 3:1. 
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Call 1-800-331-3396 today to find out how 
Telewave can meet your requirements, or visit us at 
www.telewave.com 


TELEWAVE, 
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Discover... 


Times Microwave Systems’ 
LMR? non-kinking, flexible coax 


communications cable. 


Until Times LMR?® flexible communications coax came along, 
cable installers had to deal with easy-to-kink corrugated copper 
cable and their hard-to-install connectors or use braided cables 
with inferior RF performance. Now, LMR flexible communications 
coax provides superior RF performance, better 
flexibility and easier to install connectors. 
The result is better system performance 
at a lower cost, making LMR coax, 
connectors and accessories the best 
choice for all antenna feeder and jumper 
applications. Discover all the benefits of 
Times LMR? — call us at 1-800-TMS-COAX 


or visit our web site at www.timesmicrowave.com. 
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He TIMES microwave systems (Gay 


A Smiths industries company 


World Headquarters: 358 Hall Avenue, Wallingford, CT 06492 » 203-949-8400, 1-800-867-2629 FAX: 203-949-8423 


International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK + +44(0)1592655428 FAX: +44(0)1592653162 


www.timesmicrowave.com 
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from the load. Figure 4 at the right 
praphs the data from Table 2. 

Compare Figures 3 and 4. When the 
load impedance is lower than the char- 
acteristic impedance of the transmis- 
sion line, the voltages of the reflected 
and incident waves are 180° out of 
phase at the load. This results in a 
voltage minima on the standing wave 
pattern. The voltage maxima will oc- 
cur at a point a quarter wavelength (A/ 
4) down the line and every A/2 from 
that point. This is the reverse of the 
condition where the load resistance is 
higher than the characteristic imped- 
ance of the line. In that case, the volt- 
age of the standing wave is at a 
maxima at the load because the re- 
flected and incident waves are in 
phase, producing a higher resultant Fy 
voltage on the standing wave pattern. il 

The Smith chart has long been recog- 
nized as one of the most valuable tools | 
invented for transmission line calcula- 0 “TT TEL tit biptia to 
tions. Next month we will examine a 0 01 0.2 0.3 ' 
software version of the famous Smith DISTANCE FROM LOAD ()) 
chart. You might be surprised to learn 


that the Smith chart is not for RF design : 
engineers only Figure 4. The impedance mismatch caused by the 16.670 load creates the VSWR pattem 
4 sa as shown here. At the load, the voltage in the standing wave is at a minima. At 4/4 down the 
So, until next time—stay tuned! Wl line, the voltage is at a maxima. At \/2 down the line, the voltage is at a minima again. Again, 
the VSWR is equal to the maxima divided by the minima, or 1.5 + 0.5 = 3:1 
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Witness the clean...clear...unsurpassable signal 
with DX Radio's Narrowband Repeaters 


Trunking Systern 


RTF Repeater/ Base 


Performance that is tough to find anywhere, 
at a price you can afford. 


us! Email us! or FAX us today for a no 
obligation demonstration. You've got 
nothing to lose! 
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Quality by Design...Your Partner in aay 
RADIO SYSTEMS, INC. 


a DSC! Company 


10941 Pendleton St./Sun Valley, CA 91352/USA 
(877) 439-7234 (877)-4-DX Radio/818-252-6700/FAX 818-252-6711 
Email: dxradio @dxradiosystems.com/www.dxradiosystems.com 
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The First Choice In Wireless Distribution 


Product 
Selection 
Guide 2000 


Hutton Announces A New Full-Line Catalog For The New Millenium 


yee your wireless communications or power systems requirements may be for the new millennium, you can find everything 
you need in one well-organized, reliable resource: The Hutton Product Selection Guide 2000. Over 1,000 full color pages feature 
more than 14,000 SKUs from over 125 vendors, including enhanced product specifications, expanded indexes, and OEM products and 
accessories. Also included for 2000 are new product categories such as unlicensed Fixed Wireless microwave systems. 


Features: 


¥ Five color-coded major product categories ¥ 15% more SKUs than last year. 
for quick and easy reference. / New product categories, including Fixed Wirelesss. 
¢ Expanded indexes: Part Number, Manufacturer / OEM parts and accessories. 


and Product Description. 
/ Enhanced specifications. 


With our outstanding reputation, quality products, responsive customer service, and sales and warehouse facilities close to your 
business, there’s no reason to go anywhere but Hutton for all of your wireless distribution needs. Call us today to get your 
free copy of the Hutton Product Selection Guide 2000. 
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By Ramona Vassar Isbell 


Pennsylvania's history evokes com- 
plex. colorful images. The state’s role 
during the Civil and Revolutionary 
Wars forever changed the face of the 
nation, The Battle of Gettysburg. the 
miserable plight of Gen. George 
Washington's troops in Valley Forge, 


TOWERS 


a 


V\ 


Na 


the Liberty Bell at Philadelphia’s Inde- 
pendence Hall and other patriotic im- 
pressions come to mind. 

The state’s history also recalls trag- 
edies such as the Scofield Mine disaster, 
the incident at Three Mile Island and the 
desolation of Lake Erie’s pollution. 

Much of the nation’s industrial his- 
tory is also based in Pennsylvania, 
which, deservedly, is seen as the heart 


py PRE sits 


Xe 


of the rust-belt. During the world wars. 
the state’s mills and factories provided 
a large part of the war materials for the 
nation. The stee! industry furnished the 
rails for the country’s railways, the 
structural material for building modern 
cities and the weaponry for national de- 
fense, The state’s industrial resources 
made it “the Arsenal of America.” 
While preserving its rich history, the 


- 


Up and out in Pennsylvania 


state is also moving steadily toward the 
future by embracing revolutionary 
information-age technology. Pennsylva- 
nia is making history as a leader in 
cutting-edge communications. With its 
public safety radio project, the state is 
designing and installing one of the 
country’s first statewide all-digital radio 
communications systems. 


A grand-scale project 

What started out in 1980 as 
three studies and an intern project 
on improving wireless communi- 
cations in the Commonwealth of 
Pennsylvania has evolved into a 
massive $179 million statewide 
project spanning two decades, re- 
quiring endless legislation and 
involving almost every existing 
state agency. As a result of this 
early research, a report called 
“Integrated Communications” 
was prepared in June 1980 by the 
Department of General Services 
to facilitate study of interagency wire- 
less communications. 

From these rather basic beginnings, 
this enterprise has taken on a life of its 
own. The Pennsylvania Public Safety 
Radio Project has logged more than 
8,500 people hours in evaluation, en- 
listed the participation of 23 state enti- 
ties and gained unanimous support from 
the major state agencies. When com- 
pleted, the new digital system will have 
the potential of providing reliable inter- 
agency communications throughout the 
67 counties that make up the Common- 
wealth. Coverage, which will include 
2,569 townships, boroughs and cities, 
will connect more than 2,600 paid and 
volunteer fire departments, nearly 1,500 
EMS organizations and 1,200 individual 
police departments. Initially, the system 
will support about 25.000 radios, but as 
state participation grows, that number 
could reach 50,000. 

Although this project has required a 
lot of cooperative work by a variety of 
state groups, interagency unity has not 
always been the norm. “The problem 
with radio, like so many technologies, is 
that it’s hard to explain to the general 
audience,” said Don Appleby, the state’s 
project director. “Back in the ‘80s, it 
was more unusual to look at this as a 
mulligroup project. [t was more typical 
to have individual ‘fiefdoms' that oper- 
ated separately.” 

Appleby estimates that it was not until 
1993 when this plan for improving pub- 
lic safety communications gained the at- 
tention of the Commonwealth to the 


Isbell is executive editor, 
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Public 
safety 


point that it became a true “statewide” 
effort. “It became apparent that the state 
police system needed to be changed 
out.” The project picked up speed when 
the outgoing governing administration 
handed it over to the incoming adminis- 
tration, along with funding estimates of 
around $400 million. 

Newly elected Goy. Tom Ridge as- 
signed the project to Tom Paese, Secre- 


lary of Administration, who, 

Appleby said, promptly began an in- 
depth focus on exactly how it would be 
funded. “Up to that point there was no 
real funding, only estimates. You can 
spend decades planning, but if you don’t 
have funding commitments and execu- 
tive sponsorship, your planning is for 
naught,” Appleby said. 

Goy. Ridge launched a four-year 
project in 1996 to modernize and 
unify the stale agencies’ two-way ra- 
dio communications systems, Accord- 
ing to reports from the project office, 
when the system is completed in 
2001, it will te Commonwealth agen- 
cies and other participants into a 
highly reliable, high-capacity radio 
network. The new network will allow 
state agencies to share resources. al- 
lowing these entities to respond to 
emergencies in a more efficient coor- 
dinated effort. 

Around the same time, the project 
reached several important milestones. 
After the legislature approved the capital 
budget, including the $179 million item 
for the statewide radio network, RFPs 
were issued lo serve the Commonwealth 
public safety needs through the year 
2015. Replacement began on some of the 
obsolete radio equipment, and a central- 
ized management structure was estab- 
lished to facilitate the radio project’s 
planning and operations. Tower sites 
were leased to private telecommunica- 
tions companies. In December of 1996, 
Act 148, signed by Gov. Ridge, defi- 
nitely provided the $170 million bud- 
geted for the project. These steps. how- 
ever, represent just a small part of this 


existing communications system 


tremendous statewide effort. 


Functional, but inadequate 

Providing an integrated public safety 
communications for the state’s approxi- 
mately 2,700 EMS organizations and 
police departments is clearly a daunting 
task, With the Public Safety Emergency 
Telephone Act of 1990, much of the bur- 
den of this task has fallen on the county 

9-1-1 systems. 

Although historically, Penn- 
sylvania’s intra-county com- 
munications have been ad- 
equate, inter-county commu- 
nications have not. Interoper- 
ability among the state’s many 


is not dependable, said Appleby. 

“These systems can’t talk. EMS can 

be on one side of the river and the 

police on the other, and they can’t 
talk to each other.” 

At present, poor, or non-existent- 
communications is the norm among the 
22 state agencies. Three frequency 
bands and a variety of manufacturers’ 
systems limit interoperability. Some 
portions of the systems have been up- 
dated: most are 25 years old. The daily 
operational challenges include equip- 
ment failure, difficully in replacing 
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antiquated equipment and high opera- 

tional costs. According to state reports, 

the Commonwealth maintains more 
than 550 radio towers at 480 locations. 

Several state agencies maintain sites 

within a mile of each other. 
Fortunately, the statewide radio 

project will alleviate these problems. 

The project's mission addresses the fol- 

lowing points: 

a Procure, develop and commission a 
statewide radio voice and data network 
for all Commonwealth agencies. 

Q) Unify existing fragmented wireless 
networks to reduce duplicate costs. 
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As Gov. Ridge explained the current 

situation in Pennsylvania: 

“Fire, police and medical response 
teams often identify a lack of coordi- 
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est frustration in helping to protect 
public lives and property. Emergency 
personnel who can't quickly and eas- 
ily communicate with one another are 
hampered in their ability to safeguard 
the public and also place their own 
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lives in jeopardy. This is an intoler- 
able situation that we are working to 
avoid in Pennsylvania ... In the past, 
state agencies used incompatible radio 
equipment, complicating their ability 
to talk with each other. This new ra- 
dio system, using state-of-the-art digi- 
tal technology, will make it much 
easier for state agencies to communi- 
cate with their own field workers and 
with one another.” 

Gov. Ridge said that extra capacity 
will be made available to local govern- 
ments wherever possible, allowing local 
emergency response personnel to use 
the most modern communications tech- 
nology while holding down expenses. 
“Through a variety of technology initia- 
tives overseen by the Office for Infor- 
mation Technology, we're improving 
the way state government manages the 
people’ business,” Ridge said. 


The technology team 

In the 18 months since the project’s 
procurement, Appleby estimates that 
about 20 state employees have spent 
more than 8,500 work hours in the 
evaluation process. He added that 
RCC Consultants has probably spent 
twice as many hours. RCC Consult- 
ants, which was awarded the systems 
engineering contract (worth around 
$16 million) in July 1997, has as- 
signed a 15-person staff to the state- 
wide project, with at least half of 
these individuals involved primarily 
on a full-time basis, Appleby said. 

As for the vendors. who signed “not- 
to-exceed” contracts, hours spent on the 
state project will continue to climb in 
the months ahead. Other major vendors 
include M/A-Com, a division of AMP 
Wireless Systems, which holds the con- 
tract for the system’s digital radio 
equipment. Appleby estimates M/A- 
Com’s contract, which covers only in- 
frastructure, is worth a minimum of $75 
million. The contract for supplying and 
installing the microwave radio system, 
valued at about $33 million, Appleby 
said. was awarded to Alcatel USA. This 
system will interconnect radio towers 
and cell sites. 

Each state agency will contract di- 
rectly with the vendor for other system 
components, such as radios, control sta- 
tions and consoles. “This gives the pur- 
chasing agency more flexibility,” 
Appleby said. 

Radio tower site development, which 
includes supply and installation of tow- 
ers, equipment shelters and emergency 
power generator, has been assigned to 
two companies, The state is still und- 
er contract negotiations with MFS 
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Technologies. Rohn Construction, a di- 
vision of Rohn Industries, has com- 
pleted the towers built so far. MFS Tech- 
nologies will be responsible for the 
state’s two most western regions while 
Rohn handles site development for the 
state’s other four geographic areas, 


which makes up for about two-thirds of 


the state’s coverage. 

“The Commonwealth has estimated 
that by December 2000, 150 sites will 
need to be built and on-air in Rohn’s 
region,” said David Ramsay, manager, 
Rohn Construction and Pennsylvania 
project administrator. “The towers, 


which will range from 180 feet to 
330 feet [tall], will be self-supporting 
and guyed.” 

To better facilitate its commitment to 
the state project, Rohn established an 
office in Harrisburg staffed with con- 
struction managers and engineers. “We 
estimate that Rohn will expend 30,000 
man hours on this project in the next 12 
months,” Ramsay said. 

The statistics (see “Tower Facts & 
Figures,” on page 33) represented only 
by Rohn’s portion of the state project 
are staggering. To meet the state’s dead- 
line, Ramsay estimates that during the 
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year the Rohn project team will install 
38,800 feet of tower—or roughly 7.4 
miles of towers. Rohn also will supply 
three-legged pipe towers, which com- 
bined, represent about 116,400 feet of 
pipe. The total estimated weight of all 
steel needed to build out the state in 
Rohn’s territory is 3.500 tons. Ramsay 
also expects the company to purchase 
roughly $35 million worth of engineer- 
ing, construction and materials to meet 
the project demands. 

Rohn has dedicated itself to the 
Pennsylvania project through aggres- 
sive tower design and pricing. 
Ramsay said. “The state has a strict 
budget by which they must complete 
the statewide buildout. Rohn consis- 
tently refines its tower design to 
maximize loading while keeping the 
customer’s cost down. Additionally, 
we have pursued the best means 
available to manage site construction. 
while controlling labor costs. The re- 
sult, we believe, is the best communi- 
cations infrastructure available, with 
field services to ensure timely instal- 
lation with no cost overruns.” 


System advantages 

From the towers under construction 
to the radios that will eventually be in 
the hands of public safety employees, 
this complete system brings a wealth of 
improvement and benefits to the state 
and its citizens. Well-planned sharing of 
available resources is at the heart of 
these benefits. 

The project’s resources include the 
550 tower sites. Some are leased to 
other users, an arrangement that can 
provide a significant source of income. 
Additionally, according to state reports. 
shared use of tower sites will decrease 
the total number of sites used, thereby 
potentially reducing the expanding 
network’s impact on the environment. 

“On a typical public safety system,” 
Appleby said, “the gold standard is cov- 
erage.” With the radio project’s low- 
cost, cellular approach of using a large 
number of smaller towers, not only is 
the state meeting this standard, but it is 
doing so more cost-effectively, he 
added. “Your site count goes up, but 
your cost drops dramatically.” 

The radio towers will be shared with 
county 9-1-1 systems, saving additional 
time and money for participants. The 
network, comprised of digital micro- 
wave and fiber-optic links, will trans- 
port information between the tower sites 
for the radio network. According to the 
project’s descriptions, the microwave 
system features some built-in excess 
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capacity, which can be used 
by local government to re- 
duce operating costs and in- 
crease reliability. 

Flexible architecture will 
allow local jurisdictions to 
build out a portion of the 
system to meet individual- 
ized requirements. For ex- 
ample, a local police station 
could add in-building por- 
table coverage without hav- 
ing to build a separate, 
stand-alone radio system. 

Counties can use state 
funds to directly purchase 
radios for emergency work- 
ers rather than recreate 67 
stand-alone systems that 
don’t “talk” to each other. Voluntary 
participation also allows counties to 
pick and choose among the various ele- 
ments of the state system. For example, 
a county might choose to keep its own 
alert and dispatch radio channels, but 
rely on the state system for mobile data 
and AVL applications. 

Appleby said that another advantage 
of the statewide system is that its archi- 
tecture features a voice-over-IP net- 
work. “This is a major mindset differ- 


A crane places a Rohn 12' X 24‘ shelter on its foundation 
at Rattlesnake Il site in Centre county, located 10 miles 
northwest of State College, PA, home of Penn State 
University's main campus. (Photo by John Nally, Rohn.) 


ence for the radio folks who will need to 
learn more about the network. The radio 
folks need to learn about [P, and IP will 
need to learn more about radio.” 
Appleby expects this architectural 
change to have ramifications for the 
public safety community. 

As the Commonwealth moves 
steadily toward its completion date, 
Appleby said, the project team contin- 
ues to face such challenges as site acqui- 
sition, delivery of hardware and, the big 


one, tower placement. “FCC license re- 
quirements state the system should be 
on the air by December 2000, and we're 
doing everything possible to meet that 
[deadline]. Once testing is done, trans- 
mission should st in se pan . - 


Tower Facts 
& Figures 


Combined length of towers: 38,000 
feet, or roughly 7.4 miles of towers 
Amount of pipe: 116,400 feet of 
pipe 

Welght of steel: 3,500 tons 
Number of personnel hours: 30,000 
Cost of engineering, construction 
and materials: Roughly $35 million 
Number of sites: 150 


(These estimates, provided by Rohn, 
represent the approximate statistics 
related to its responsibilities of 
Pennsylvania's state radio project 
during the year 2000.) 


“pm impre> 
repeaters ae 
small, inexpen> 
something t 


about any radio 
Bob Barnett, 


Lonoke, AR. 
Zetron, Inc. 


da were lookin 
ive co ntroller, 


| oT MAX remotely an 
if ID. They're easily ine 


” 


—s 


Parnett Electronics; 


PO Box 97004, Redmond WA 98073-9704 USA 


gfora 


it a wide 
sited on just 


Model 37-MAX 


4 DCS) at possibl 
ustry. Call Zetro 
i a quantity order of the 37- MAX Ss 
Repeater Ea and the full of advanced 


Sue And if you want to hear an & 
amazing repeater system in the 
- Lonoke area, talk to Bob Barnett. 


(ZETRON), 


Ph: (425) 820-6363 


www.mrtmag.com 


Fax: (425) 820-7031 
Europea Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, AG26 SEG, UK =P. 


Email: zetron @zetron.com 


Circle (30) on Fast Fact Card 


feb: http:/Awww.zetron.com 
+44 1256 880663 


Fax: #44 1256 880491 


February 2000 MOBILE RADIO TECHNOLOGY 33 


, were fea eS , Ls 


svelaere . 


' ’ 
' ' ' ‘ ' ' 
' . 


are 


By Thomas G. Dolan 

When lightning strikes in the Pa- 
cific Northwest, falling trees may 
bring down many power lines 


simultaneously. 

“Storms are our number-one emer- 
gency,” said Ranjan Bhagat, manager, 
Energy Control Systems and Telecom- 
munications Services, Puget Sound 


~ Mobile radio is there to help Puget Sound Energy put them back up. 


Energy (PSE), Bellevue, WA. Many 
crews may be dispatched to work on 
different sections of the fallen lines,” 
he said. “Because of the safety factor, 
it’s absolutely critical we have good 
communications,” Bhagat said. “With 
our mobile radio system, a single 
foreman can speak to some 50 work- 
ers both up and downstream.” 

Bhagat explained that in a crisis he 


can rely on his private radio system 
for channels that are always available, 
whereas a commercial communica- 
tions system, such as cellular, may 
not be available because of the same 
emergency. 

“In a crisis, everybody wants to 
talk, and the lines get busy real fast,” 
Bhagat said. 

Using a private system offers the 


advantage of talk groups with a team 
leader directing the conversation and 
preventing everyone from talking at 
once. But everybody is on the same 
line, and communication can take 
place so that everybody works to- 
gether in a situation in which a single 
wrong move can be fatal. 

“Our private radio system basically 
allows us to get a handle on the action 


and to maintain complete control as we 
restore services cut off by a storm,” 
Bhagat said. 

PSE distributes natural gas, as 
well as electricity. The geologic 
potential for earthquakes in this Pa- 
cific Rim region, as well as for un- 
derground gas explosions, intensi- 
fies the need for a dedicated emer- 
gency radio system. Fortunately, 


these disasters haven’t occurred yet, 
but PSE is prepared. 

There are, in fact, nwo radio sys- 
tems because the present investor- 
owned company was created by a 
1997 merger of two separate 
electric and gas companies: Puget 
Sound Power and Light, and 
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Washington Energy. 

The electric side of the business is 
supported by a simplex VHF radio sys- 
tem that includes about 1,500 mobile ra- 
dios for 1,500 users, with about 60 base 
stations and 60 operations counsels. 

The gas side is supported by an 
Ericsson 900MHz EDACS trunked 
radio system. 

“This trunked system is state-of- 
the-art land mobile, as compared to 
the simplex on the electric side,” 
Bhagat said. The trunked system al- 
lows for automatic channel selection 
instead of using dedicated channels 
for talk groups, as does the simplex 
system. The trunked system automati- 
cally searches for clear channels to 
assign to users, thus allowing for a 
greater spectrum efficiency. 

“The analogy I use is that of mul- 
tiple grocery store lines as opposed to 
a single line at a bank,” Bhagat said. 
“Waiting in many long lines is ineffi- 
cient, compared to the single line in a 
bank. When the next cashier is free, 
the next customer is taken care of. 
The grocery lines represent the sim- 
plex, and the bank lines the trunking, 
which is more efficient because of the 
computerized dimension.” 

On the gas distribution side there 
are about 550 mobile users and seven 
transmitter sites for service areas. 


Adding automation 

In the past, if PSE wanted to re- 
program the mobile radios, a radio 
tech would have to go to the user or 
the user would have to bring the 
unit to the service center. Now, the 
company is beginning to remotely 
program the radios. 

“This is a neat application that al- 
lows for efficiency without the need 
to send the technician to the user or 
vice versa,” Bhagat said. “In the fu- 
ture we would like to further auto- 
mate our radio system.” 

Expanding computerization also re- 
quires a more sophisticated skill set 
among radio users. 

“Basically, everybody we hire 
needs to have a basic communications 
background, and we provide classes 
so everybody stays current with the 
latest technology, such as our intro- 
duction of EDG, the electronic data 
gateway which allows for over-the-air 
programming of mobile radio,” 
Bhagat said. 

Another advantage of the trunked 
radio system is that while it allows 
for multi-user conversations, it can 
also be used for private one-on-one 
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conversations. 

“It’s cheaper than 
using a cellphone, but 
it’s just like having a 
private phone when 
you want it to be,” 
Bhagat said. 

For both the electric- 
ity and the gas services, 
mobile radio systems 
are used primarily for 
the dispatch of service 
and line trucks. 

“We also installed 
consoles in our energy 
control center from 
which we control operations and com- 
munications, and we have centralized 
dispatch,” Bhagat said. 

As the largest investor-owned en- 
ergy company and the largest utility 
in Washington, PSE serves a territory 
of about 6,200 square miles, compris- 
ing 11 counties, primarily in Western 
Washington. PSE has about 1.2 mil- 
lion customers, electric and gas, 
clocking into about 1.4 million serv- 
ice meters. 

Mobile radio addresses the need to 
cover this large area 24 hours a day, 
seven days a week. However, the 
communications needs of the two 
sides of the business are not always 
similar. One challenge for the electric 
side is the uneven, hilly—even moun- 
tainous—terrain. 

“On the electric side, we have 60 sta- 
tions spread all over, some on 
mountaintops, and we have to have 
enough redundancy in this system,” 
Bhagat said. “The availability has to be 
99.99% for electrical, and, every now 
and then, if we have a problem, it has to 
be fixed right away.” 

Along with specialized technicians 
who report centrally, there are four 
regional centers because the service 
spread is so wide from Bellevue 
headquarters. 

Bhagat does not intend to consoli- 
date his radio services in the near fu- 
ture, but he believes in keeping his 
options open. 

“Any time you put in a system, 
there are significant capital invest- 
ments involved, which, as a manager, 
you have to look at,” Bhagat ex- 
plained. “And if you are looking at 
replacing a system or putting in some 
new aspect, you have to continue to 
look at the total picture. 

“My advice to a prospective planner 
who has to cover a wide service territory 
is that you have to be smart. If you have 
only ‘x’ number of dollars, use the 80/20 
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rule. Put your money in a system that 
will cover that 80% most in need of 
coverage, Then, for the remaining 
20%, use alternative systems.” Such 
alternatives, Bhagat explained, 
might be smaller private owner sys- 
tems in a particular area, special 
FRM mobiles, or even commercial 
options, which he said might be- 
come more dependable, and there- 
fore, viable, in the future. 

“Figure out what the business re- 
quirements are, what are the resources 
available and the demands. Out of 
that, the solutions will become clear,” 
Bhagat said “It’s not necessary to go 
after the Holy Grail of one, totally in- 
tegrated system, especially if it’s not 
affordable. The point is that it’s OK to 
have multiple solutions.” i 
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Motorola's MSC8101 digital signal processor is 
| the company's first release based on the joint 
DSP core development effort with Lucent Technologies. 
The chip combines a 300MHz DSP core with static 

* RAM, a PowerPC bus interface, a memory controller, is 


| a DMA engine and a filter coprocessor on an area ss | 
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The 17x17mm box 
at the left is not just a 
typographical decora- 
tion. It is the size of a 
new digital signal pro- 
cessor (DSP) chip cre- 
ated by Motorola, based on its 
Star*Core Alliance joint DSP develop- 
ment venture with Lucent Technologies. 

The communications infrastructure 
world is not only getting smaller, it’s 
getting faster. Motorola’s MSC8101 
processor, based on the joint core de- 
sign, can handle nearly 25 times as 
many instructions as DSP chips of just a 
few years ago—that is, about 1,200 mil- 
lion instructions—per second. 

Fifteen years ago, wireless was still 
an analog world—it still is, justifiably, 
for some applications. But digital, en- 
abled by DSPs, will dominate commu- 
nications technology in the coming de- 
cade. DSPs can decode ID numbers and 
paging messages into alphanumeric 
characters for LCDs. DSP benefits have 
included reduced bandwidth and voice 
compression; error-correction; noise 
cancelation and other filtering; analog- 
to-digital conversion (modulation and 
demodulation); voice and data scram- 
bling; and speedier, compact modems, 

Twenty years ago, analog circuitry 
modems had a top speed of 1,200bps 
and were only slightly smaller than a 
shoe box. Digital signal processors were 
introduced that used mathematical algo- 
rithms to perform consistent mod- 
ulations—with increasing speed. (Mo- 
dem speed accelerated from 1,200bps to 
14,400bps to 56,000bps in just a few 
years.) Now, modems are the size of a 
credit card. 

High-end DSPs can even perform 
some of the functions of a conventional 
central processing unit (CPU). DSPs’ af- 
finity for Internet protocol (IP) networks 
and for speech-recognition and lan- 
guage-processing routines will make 
them even more indispensable as com- 
munications technologies converge in 
the coming years. 


A computer within a computer 

DSPs are basically special-purpose 
microprocessor chips that execute in- 
structions. They specialize in applica- 
tions such as integer/floating point per- 
formance, on-chip peripherals, special 
assembly-language instructions and par- 
allel access to memory. What that “nerd 
talk” means to telecommunications is 
that DSPs rapidly perform repetitive 
tasks such as compression, packetizing 
and modulation of the human voice. 


Keckler is features editor. 


DSP speed is measured in millions of 
instructions per second (MIPS), 

DSP development reflects “Moore’s 
Law” of escalating performance, and 
cost and capabilities have become in- 
versely related. The performance of 
general-purpose DSP chips doubles 
about every three years, while costs 
halve over the same time. 

Voice compression is a prime applica- 
tion for DSPs. Voice travels on circuit- 
switched networks at 64,000bps. DSP 
algorithms compress voice so that it can 
be sent at slower speeds. Slower is bet- 
ter because it optimizes the use of band- 
width. Therefore, the bandwidth, or ca- 
pacity, required to transmit voice over 
packet networks drops from 64,000bps 
to around 12,000bps (including head- 
ers). The acquired speeds of DSPs now 
make voice and video achievable over 
IP networks. 


Not-so-strange bedfellows 

Industry analysts estimate the world- 
wide market for DSPs at $3 billion. The 
plurality of that market, about 45%, lies 
in the field of communications. With a 
33% growth rate, the global market may 
reach $14 billion by 2002. This makes 
the partnership of Motorola and Lucent 
opportune—if not inevitable. The stra- 
tegic alliance the two companies forged 
in mid-1998 yielded a first-generation 
core in less than one year, instead of 
three. The companies are also cross- 
licensing existing DSP architectures. 

David Baczewski, strategic market- 
ing manager for Motorola’s Wireless 
Infrastructure Systems Division, Aus- 
tin, TX, said the Star*Core Alliance 
joint development center (JDC) in At- 
lanta teams Motorola and Lucent em- 
ployees with a mandate to develop 
DSP core technology. Each company 
then takes that core and adds its own 
peripheral sets to create products. The 
MSC8101, unveiled in the fall of 
1999 and illustrated on the facing 
page, is the first Motorola DSP based 
on the joint core design. 

“From a historical perspective, both 
companies have deviated from the prac- 
tice of each individually going out and 
developing its own core technology. 
This is a pretty common methodology, 
to develop a DSP product, to develop 
basically the core, then wrap a set of 
peripherals around it. We’ve deviated 
with Star*Core in that both Motorola 
and Lucent are working together on that 
core technology,” Baczewski said. 

The reason is simple: A new core 
technology requires a substantial invest- 
ment in resources and a lengthy time to 
market. By pooling their significant 


resources, the companies can create new 
processors quicker and concentrate 
more on end-products. 

“Not only that, from a third-party per- 
spective, a tools perspective and an ap- 
plications perspective, you've got a 
common core technology that you can 
write code for. So you've code compat- 
ibility and a lot of commonality in the 
tools. specifically in the compiler,” 
Baczewski said. The ability to develop 
software for the core in more contempo- 
rary and universally used programming 
languages should speed the time to mar- 
ket for applications, he added. 

“In the past, DSP technology was 
based mostly on assembly language, 
and we’re now moving to a phase in the 
history of DSPs where you really want 
to do everything in “C’ or ‘C++. The *C’ 
compilibility is absolutely a require- 
ment, and efficiency is kind of the ‘Holy 
Grail’—what everybody's after. That, 
historically, has not been the case. But 
now, with the Star*Core, we feel that 
we've gol a very good story from the *C° 
compiler standpoint,” Baczewski said. 

The first Star*Core DSP, on which 
Motorola’s MSC8101 is based. is desig- 
nated as the SC140 (Star*Core 100 fam- 
ily; “4° indicates the number of arith- 
metic logic units [ALUs] on the device). 


“One of the unique things about this 
core technology is the fact that the ar- 
chitecture is “scalable,” Baczewski 
said. “So [can do an ‘SC110.° with one 
ALU, all the way up to an “SC180- with 
eight ALUs.” This scalability will pro- 
vide the two developers with flexibility 
and longevity in the market, he added. 

The Atlanta think-tank is already 
planning the next generation of core 
families, SC200. 

“One of the objectives is to maintain 
backward compatibility and consistency 
with the development tools” (within the 
Star*Core family).” Baczewski said. 
“At some point, you have to break the 
chain, and this is a paradigm shift in 
terms of architecture and performance. 
With any new processor technology, 
you have to make a break and move on 
to the next generation.” 

Speed, performance, low power con- 
sumption and compilibility were the 
goals for the core development, he said. 
To take an application, compile and get 
to market quickly, while building an ef- 


ficient code that can make good use of 


external resources. 

“So, the idea behind this. really, was 
an architecture that would support ev- 
erything from infrastructure down to 
terminals or subscriber applications,” 


Baczewski said. “The 8101 [MSC8101], 
which is focused on infrastructure, is at 
the high end. The power consumption 
for that device is very low, about 0.5W 
for the entire device. It’s delivering 
1,200 million MACs (1.2 billion multi- 
ply-accumulate operations, roughly 
equivalent to 3 billion instructions) per 
second.” Baczewski noted that some de- 
velopers now refer to MIPs as “mean- 
ingless indication of processor speed,” 
because it doesn't necessarily indicate 
operations performance. 

“The ultimate benchmark, in terms of 
performance, is the application, and it’s 
really how many channels you can do 
with the device,” he said. 

Third-party embedded communica- 
tions software written for the Star*Core 
design is already under development for 
cellular, PCS, paging and base station 
equipment. This includes software for 
GSM, CDMA and TDMA vocoders, hy- 
brid echo cancelers and modems. 

The prime applications target for this 
new generation of DSPs will be wireless 
infrastructure, next-generation (2.5G 
and 3G) wireless; [P telephony, includ- 
ing voice/fax modem video/IP gate- 
ways: asynchronous transfer mode 
(ATM) edge carrier switches handling 
voice/fax modem/video; modem banks; 


| The Data Radio YOU choose 
will make or break 
your wireless system . . 


isc ease smetr 


radios for systems demanding the: 
for over twenty years. In fact, since 
recognized leader in Wireless Data solutions.” .. 


1977 Ritron has heen a a 


The synthesized DIX Plus Series, available in narrow “or. 
wide band, is ideal for any OEM system designed where 
high performance RF specifications, ultra fast TX/RX attack 
times, and small size are a requirement. 
Features: 
* Synthesized and PC Programmable 
* Narrow band (12,5 kHz) or wide band (25 kHz) models: 
¢ Broadband TX/RX design: 26 MHz VHF, 20 MHz URE 
* Frequency ranges: VHF: 186-174 MHz 
UHF: 400-470 MHz 
° 6 Watt (VHF) and 3/6/10 Watt (UHF) models: 
* Channel Steps: 2.5kHz (VHF and 5/6.25 kHz Peete 
¢ Frequency Stability::1,5 ppm’ 
2.* Compact Size: 3.6":x 2.3” x 1.0? 
’ * Ultra Fast TX/RX Attack Times 
Electronic Alignment Capable 
¢ Dual TX/RX Audio Paths 
* Controlled Envelope™ TX Keying 
* Pr ogrammable. Highihow. Output Power 


so choose. 


RITRON- 


5 DIK Pi Plus Series : 
Dalanoles RE felerety systems 


www. nara. com 800-USA-1-USA 


Ritron, inc., BOS Nea Carmel Drve, cone IN 46032 * Phone; 317 646 1201 * FAX 317946 4978 » Email ntran@ritran.com 


River sO regsiened Pagamark of Ritron; lic, 


Circle (35) on Fast Fact Card 


42 MOBILE RADIO TECHNOLOGY February 2000 www.mrtmag.com 


hybrid modems; and noise-cancelation 
technologies. 

Baczewski said Motorola brought 
over technology from its 56300 product 
family where it pioneered the capability 
to add coprocessors within the device it- 
self; not only to have a core, but to add, 
internal to the device, specialized 
coprocessors to do specific functions. 

“One of those specific functions is fil- 
tering, so we have something called an 
‘enhanced filler coprocessor’ that we've 
borrowed from the 56300 family and in- 
corporated into the 8101. So the 8101, 
along with its core, has a separate MAC 
unit, sitting off to the side, that does fil- 
lering operations, which can be a vari- 
ety of things, including echo cancela- 
lion,” Baezewski said. 

Advances in DSP technology will not 
only mean newer, faster applications 
and devices, but modifications to exist- 
ing systems. Infrastructure equipment in 
the field is rarely pulled out and re- 
placed wholesale. Replaceable cards for 
exisling systems will increase function- 
ality to support new features and wire- 
less standards, cost reductions and re- 
placement of older technology. 

Modulation formats also stand to ben- 
elit from new speech-coding techniques 
and algorithms. For GSM. for example. 
Motorola developed the “adaptive 
multirate” (AMR) speech coder. 

“What we're seeing in next-genera- 
tion systems is that the types of algo- 
rithms are becoming quite a bit more 
complex, maybe in an order of magni- 
tude, in some cases, than today’s algo- 
rithms. So, what we’re finding is that 
they just need more MIPS to be able to 
do these sort of things. On top of that, 
there’s the ability to move around large 
pieces of data and to be able to handle 
multichannel applications running on a 
single device,” Baczewski said. 

“One of the problems that they’re fac- 
ing with these new protocols, with the 
higher bandwidth, higher data rates, is 
the ability to move large chunks of data 
in and out of the system.” he said. The 
advantage of the new DSPs on the net- 
work side will be to directly connect to 
a series of various network connections: 
EI/T1 or E3/T3, Utopia bus, ATM 
backplanes or 1OOMbit Ethernet. 

“So you’ve got on that side a very 
wide pipe and high-performance capa- 
bilities, and on the system side you have 
the PowerPC bus. Once you've pulled 
the data off the pipeline, you want to 
send it back to rest of the system. Again 
you need a pretty wide interface bus, 
and PowerPC, a 1O0OMHz. 64-bit bus, Is 
a pretty high-performance bus that is 


able to do that. So it’s a combination of 
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MIPs. or MACs. whichever—basically 
raw DSP pertormance—in combination 
with high-bandwidth bus interfaces.” 
Baczewski sees a “paradigm shift” in 
how systems are being built. moving 
from a centralized architecture with a 
single controller handling multiple 
DSPs to a distributed network with the 
ability for the DSP to extract the pay- 
load data right off the network and off- 
load some of the work that has been tra- 
ditionally handled by the controller. 
“The other area ts a shift from circuit- 
switched networks to packet-switched 
networks,” he said. “If you look at voice 
today, ICs primarily circuit-switched. 


The new focus and the buzzword in the 
industry is ‘voice-over IP,” and the abil- 
ity to handle voice over a packetized 
network. To be able to do that you need 
a wide-bandwidth type of device hook- 
ed directly into that network.” 

The challenge, Baczewski said, will 
be to match the quality of service of a 
circuit-switched network with a packet- 
switched network. 

OEMs will have new DSP chips and 
software available to apply to produc- 
tion before the end of this year. The po- 
tential for innovations in wireless sub- 
scriber and infrastructure equipment in 
the next few years is enormous. a 
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<055 16 +12 GaAsFET $139.95 
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Relm Wireless to acquire Uniden mobile radio assets 


Relm Wireless, West Melbourne, 
FL, is set to expand its two-way wire- 
less communications business with 
several transactions. 

The former Uniden Private Radio 
Communications (PRC) Division's 
product line will become Relm’s when 
it buys all of the division’s assets under 
an agreement that, at press time, was 
close to being announced. 

Uniden’s wider variety of portable 
radios and its tunked radio products 
will fill gaps in the Relm line. And al- 
though Relm has a line of mobiles, the 
technology platform for Uniden prod- 
ucts is more advanced. Relm mobiles, 
popular with many users, are an old de- 
sign and expensive to build, explained 
Relm’s president, Richard Laird. 

“The margins are nol attractive,” he 
said, speaking of the older mobiles. 
“With Uniden we can offer dealers a 
broader portfolio of products priced 
more competitively.” 

The PRC division’s parent com- 
pany, Uniden America, will be- 
come an original equipment 
manufacturer (OEM) supplier to 
Relm. After closing, the Uniden 
division’s sales and customer 
support functions will be relo- 
cated from Fort Worth, TX, to 
West Melbourne. 

Relm is also expected to an- 
nounce an alliance with Hitachi 
Denshi under which the two will 
define new land mobile radio 
products, Hitachi will manufac- 
ture those products. which Relm 
will market exclusively around 
the globe. 

In connection with this expected an- 
nouncement, knowledgeable sources in- 
dicate that Relm is considering the pur- 
chase of tooling for FM two-way radios 
that may strengthen its relationship with 
Hitachi. The tooling, along with some 
radio equipment inventory and owner- 
ship of the Midland International brand 
name, will be acquired from Midland 
International, a Canadian company not 
related to Midland USA. Midland Inter- 
national is owned by Simmonds Capital 
Ltd. (SCL). Willowdale, Ontario. 
Canada. 

Midland International previously has 
licensed the use of the Midland name to 
several other companies, including New 
York-based Securicor Wireless (for- 
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merly Intek Global), a subsidiary of 
Securicor, Surrey. UK. 

Securicor Wireless’s executive vice 
president, George Naspo, said that the 
company is going to discontinue the use 
of all of its brand names, including Mid- 
land, Intek Global, RoameR One and 
DataXpress—except for the name 
Securicor Wireless itself. At the same 
time, he said that there are no plans to 
sell or to discontinue the company’s li- 
cense to the Midland name. 

Housed in Hitachi facilities, the tool- 
ing Relm is to purchase will help Relm 
to offer Hitachi-made units with which 
many dealers already are familiar. In 
addition, Hitachi will help Relm to de- 
velop a new mobile radio that has been 
defined in meetings with existing cus- 
tomers and potential users in California. 
It will feature a dual control head, a 
trunk mount and LTR trunking, 

“In our discussions with the Hitachi 
executives prior to engaging SCL, we 


were frequently urged to contact SCL 
relative to this tooling and inventory 
and, for that matter, expertise in selling 
these radios,” Laird said. 

In December, Relm retained SCL to 
help with strategy and financing, and to 
speed product development. 

David O' Kell, SCL’s executive vice 
president, added: “Purchasing the tool- 
ing, inventory and name from us would 
help to draw Relm closer to the Hitachi 
organization and would almost certainly 
speed the introduction of its future new 
product development.” 

O’ Kell said that the Uniden purchase 
would be funded with Relm’s available 
financial resources, and thata straight 
share placement or convertible debt of- 
fering may later be made to fund opera- 
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tions. The price to be paid for the Uniden 
division’s assets was not disclosed. 

When the word “acquisition” and the 
name “Simmonds” come together. 
changes in the land mobile radio pan- 
orama sometimes follow. SCL previ- 
ously has owned or controlled Glenayre 
and Kustom Electronics. It has had mi- 
nority interests in Roamer One and 
Intek Global (prior to its 
renaming as Securicor 
Wireless). 

In October 1999, 
Datamarine  [nterna- 
tional, Mountlake Ter- 
race, WA, retained SCL 
lo assist with its wireless 
growth strategy. Within 
days, Datamarine signed a letter of in- 
tent to acquire the same residual assets 
of Midland International that Relm is 
expected to acquire. The agreement 
with Datamarine expired last fall. 
O' Kell explained. 

In December, Relm hired Scott 
Henderson, who had been a long- 
time employee with Midland In- 
ternational when SCL bought 
that company. He advanced to 
president of its Midland Commu- 
nications division and eventually 
left to work for the Uniden 
Private Radio Communications 
Division, He later returned to the 
SCL fold when he joined Roamer 
One. Henderson had been con- 
sulting SCL on acquisitions after 
leaving Roamer One. 

With Relm. Henderson is se- 
nior vice president and director 
of the company’s Business and Indus- 
trial (B&I) Sector. He directs the devel- 
opment and sales of current B&I prod- 
ucts and pursues related acquisitions, 

In January, Thomas 
Morrow. former execu- 
tive with EFJohnson and 
Motorola, joined Relm 
in a counterpart position 
to Henderson's; senior 
vice president and direc- 
tor of the Government/ 
Public Safety Sector. 


Henderson 


Morrow 

Morrow directs development, acquisi- 
tion and sales of the sector's products, 
including Project 25-compliant digital 
radios. His assignment includes com- 
pleting two joint-venture initiatives de- 
signed to speed the introduction of high- 
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end government products. One is Relm’s 
Project 25 development project with 
Racal. The other involves development 
of the new mobile radio with Hitachi. 

Relm has been slimming down during 
the past two years, with most of its busi- 
ness reduction coming from divestitures 
of operating units and real estate. The 
divestitures have changed the company 
from a diversified business (a “mini- 
conglomerate,” Laird said) to one fo- 
cused on land mobile radio. 

Laird was obliged to forecast dismal 
results for the fourth quarter: a possible 
loss of about $2 million on revenues of 
about $3.3 million. And Relm has con- 
tracted to sell its West Melboume facil- 
ity, a transaction that will yield $1.4 
million in cash and reduce operating 
expenses by $1.2 million. 

“We are disappointed that certain 
substantial orders did not book in the 
fourth quarter,” he said. 

Laird said that as much as three- 
quarters of Relm’s land mobile radio 
sales come from its BK Radio product 
line, and most of those sales are placed 
with four customers: The U.S. Forest 
Service, the U.S. Marshals Service, the 
NYC Transit Authority and the U.S. Army. 

“It always was statistically possible 
that a quarter or two could go by when 
none of the big four might place an or- 
der, and that happened,” Laird ex- 
plained. “When you have a few big cus- 
tomers like that, the consequences can 
be severe. | don’t think we've lost busi- 
ness, but for one reason or another, the 
orders were slow.” 

The Relm chief said that the situation 
in the fourth quarter pointed to another 
reason why the Uniden acquisition was 
attractive: It broadens the product and 
the customer bases. 

With worldwide attention focused on 
the convergence of wireless telephony 
and the Internet, why are Relm and SCL 
so interested in land mobile radio? 

“There still is a core demand base for 
two-way radio communications.” said 
O’Kell. “You have two large players 
moving on a lot of companies who are 
struggling. There is a need to build criti- 
cal mass. There is a significant opportu- 
nity for a good product line with depth. 
well-priced and marketed to the dealers 
in a way that will help them build sales, 
keep customers happy and makes some 
money. In the near term, there is a sig- 
nificant commercial opportunity to feed 
the market on a replacement basis.” 

Laird added, “It seems that as the 
market has grown larger, in the business 
and industrial category, existing suppli- 
ers haye stumbled or lost their focus, 
and that creates opportunity. 


www .mrtmag.com 


“And APCO 25 is cracking the 
public safety market more. They’re 
using land mobile radio now in appli- 
cations where they haven‘t before,” 
Laird said. 

A manufacturers’ representative 
familiar with the companies said that 
Uniden hasn’t had much effect in the 
market in recent years as it vacillated 
among direct sales, sales through reps 
and sales through distributors. 

The rep, who carries a line that com- 
petes with Relm and Uniden, said nei- 
ther company had shown much 
strength in the marketplace, relying 


primarily on price to compete. 

“Relm has been selling to third-tier 
dealers,” he said. “They have never 
made an impact on the large, strong 
two-way shops. Perhaps with Uniden, if 
they market it properly, they might.” 

Jeff Hall, business development man- 
ager for Hutton Communications, 
Uniden’s distributor in the United States, 
offered a much brighter assessment. 

“Sales of Uniden radios have been 
going up. The outlook is positive. 
Uniden has a good radio product, and a 
lot of people don’t know everything it 
can do.” DB 


Nothing Beats A... 


Quality Means Reliability ... 


MOTOROLA 


> 


ORTGINAT 


In todays marketplace, Diversified Electronics, Inc stands out as 
the Quality Leader you can always depend on. 


Call us for: 


/ Motorola Original Radios, Parts & Accessories, 


Y Motorola Mag One Line of Products, 


Y David Clark Headsets 


© 


— 


When you have lives on the line you can't afford to take chances. 
Buy the best and pay less from Diversified. 
Visit Us On The Web At www.diversifiedelectronics.com 


EDorversirien ELECTRONICS, INC. 
309-C Agnew Dr. 
Forest Park, Georgia 30297 
Toll Free: 1-800-646-7278 Ext. 144 Fax: (404) 361-6327 Ext. 144 
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Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Micro-Miniature ID-12 


Molorola anc MDC 1200 are romstered Hadema=s ol Motcrolg Inc 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 
Dealers: Call for pricing. 


Call 800-521-2203 


[ esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver. CO 80227 
(303) 989-8000 FAX 303-989-8003 
WWW.CONTROLsignal.COM 
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Com-Net buys mobile business of Ericsson Private Radio Systems 


The Com-Net Ericsson Critical 
Communications (CECC) subsidiary 
of Com-Net, Pittsburgh, has acquired 
Ericsson’s Private Radio Systems 
(PRS) operations. 

Com-Net plans to use the acquired 
business to offer land mobile radio cus- 
tomers, especially tax-supported mu- 
nicipalities, an alternative to owning 
and operating radio systems. Com-Net 
would finance. design, construct and 
maintain those systems under con- 
tract to their users. CECC will con- 
tinue to sell two-way radio systems 
directly to customers who want to 
own and maintain their own systems. 

Com-Net offers similar services to 
cellular and PCS carriers. Its initial 
business was constructing wireless 
antenna sites, switches and control 
centers for carriers. About two years 
ago, many carriers began divesting 
their sites to independent tower opera- 
tors. Com-Net changed ils strategy, too, 
becoming a tower and backbone infra- 
structure owner that leases sites and in- 
frastructure to carriers. Several carriers 
may use the same infrastructure, reduc- 
ing costs for cach. It also saves carriers 
large capital expenditures and lets them 
focus on key activities of their business. 

Last year, Com-Net realized that the 
same benefits could apply to the land 
mobile radio market. It formed a subsid- 
iary, Com-Net Professional Mobile Ra- 
dio, which was renamed as Com-Net 
Critical Communications, and after the 
acquisition. renamed again as Com-Net 
Ericsson Critical Communications. 
Com-Net recognized Ericsson PRS as 
offering an opportunity for vertical inte- 
gration in land mobile radio as the com- 
pany designs, builds, finances, imple- 
ments and maintains a system through- 
out its life cycle. 

With the acquisition, Com-Net, the 
parent company, will buy, finance and 


administer radio systems, and CECC 
will develop the technology, products 
and distribution channels. 

The PRS business, with headquarters 
in Lynchburg, VA, employs more than 
700 people and operates a worldwide 
network of dealers and distributors. The 
division had about $300 million of sales 
in 1999. Before the acquisition, Com- 
Net had 200 employees. Privately held, 


Com-Net does not release financial in- 
formation; thus, neither its 1999 sales 
nor the price it paid for the PRS opera- 
tions have been revealed. 

Ericsson sold its PRS operations to 
concentrate on the convergence of mo- 
bility and Internet communications. To 
increase concentration on those mar- 
kets, Ericsson has acquired and divested 
various business components, 

“The company will be owned by 
someone spending all of their time and 
attention on the two-way radio industry 
and not being distracted by other busi- 
nesses that are larger and more impor- 
tant to their core business, leaving us as 
a stepchild,” commented Mike Wolf, 
president of Eastern Communications, 
New York, CECC’s largest distributor. 
“Com-Net is dedicated to this industry, 
not cellular or other industries.” 

Eastern sells Ericsson exclusively and 
provides maintenance and service for 
Ericsson products worldwide. 


Wolf applauded Ericsson PRS’s and 
CECC’s new product developments that 
are beginning to be introduced under the 
“Jaguar” and “Panther” brand names. 
The new line, he said. has new features 
and technology with more competitive 
pricing and higher reliability. 

“We were a part of that new product 
strategy.” Wolf said, referring to the 
Ericsson dealer advisory council, of 
which he is president. “We participate 
in shaping new directions of business 
including new product development 
and business strategies. including 
dealer relationships. Over the past 
year or so, Ericsson, with our input, 
has come up with this new product line 
concept,” Wolf concluded. 

“We are very pleased to have en- 
tered this new business relationship 
with Com-Net Critical Communica- 
tions,” said Joe Hagan, Ericsson’s cor- 
porate financial officer. “Their leader- 
ship and focus will ensure the success of 
the business for our customers and our 
employees.” 

To provide continuity throughout the 
transition for employees and customers, 
Ericsson will maintain a 20% equity 
ownership in the new company. 

“The acquisition of Ericsson’s PRS 
operations manifests our strategy to be- 
come a vertically integrated provider of 
services to the wireless market,” said 
Steve Savor, Com-Net’s chief executive 
officer. “We now have the ability to of- 
fer our customers a complete range of 
alternatives and solutions.” 

Ericsson has placed its enhanced 
digital access communications system 
(EDACS) with more than 450 public 
safety, utility, industrial, commercial 
and government organizations world- 
wide, including the Kremlin in Russia, 
the French Naval Fleet, American Elec- 
tric Power, the Denver International Air- 
port and Miami-Dade County, FL. DB 


Former Relm Wireless employees start new wireless company 


Entering the wireless market is a new 
company formed by two former Relm 
employees, Geiger Communications is 
the name of the company operating 
from Melbourne, FL. 

John M. Biljan, who served Relm 
Wireless for 14 years in positions includ- 
ing vice president of product develop- 
ment and vice president of sales and mar- 
keting, will spearhead the new company. 

“With the industry being so huge and 
new technologies emerging constantly, 
we are very excited about our future. We 
will concentrate on technologies such as 


AVL and GPS, which open new markets 
by providing new and existing users 


Biljan and Baugh join forces to start a new 


company that will provide AVL/GPS products. 


with tools to manage their business. Our 
antenna division will market products 


through conventional distribution chan- 
nels.” Biljan said. 

Joining Biljan is Gary A. Baugh as 
vice president of operations. Baugh, who 
has held several positions such as direc- 
tor of quality assurance, director of manu- 
facturing engineering and plant manager 
during 22 years with Relm Wireless, 
brings operating knowledge to Geiger. 

The company plans to introduce a 
complete antenna and duplexer line; 
an AVL/GPS system that includes 
hardware and software; and a power 
supply line. 


‘Strike up the band’ 

The FCC will proceed this Spring with the 
auctioning of the first 30MHz of commer- 
cial spectrum located in the 7OOMHz band. 
This is the spectrum that will be freed by 
the relocation of commercial TV broadcast- 
ers (channels 60-69). On January 6, the 
FCC adopted licensing and service rules 
for operation of spectrum in the 746MHz-— 
764MHz and the 776MHz-794MHz bands. 
To comply with Congress's stipulation that 
public safety users in the 7OOMHz band be 
protected from interference, the FCC 
adopted guard bands comprising 6MHz of 
spectrum. Public safety entities have pre- 
viously been assigned the 764MHz- 
776MHz and 794MHz-806MHz bands cur- 
rently occupied by UHF channels 63-64 
and 68-69, respectively, The commercial 
spectrum will be auctioned in two paired 
segments, one of 4MHz and one of 2MHz. 
The Wireless Telecommunications Bureau 
is soliciting technical comments on opera- 
tional issues relating to the two guard 
band licenses. 

The two commercial license bands es- 
tablished will be 20Mhz (two paired LOMHz 
bands) and 10MHz (two paired 5MHz 
bands). Potential use for the spectrum in- 
cludes high-speed Internet access, broad- 
band, third-generation (3G) wireless serv- 


ices or certain broadcasting services. 

The auction will be broken into six eco- 
nomic area grouping (EAGs) across the 
United States. The commission is not re- 
Sstricting bidding entities from acquiring a 
duopoly in any EAG or from aggregating 
spectrum across EAGs. 

In a separate statement appended to 
the Report and Order, Commissioner 
Harold Furchtgott-Roth said he must 
“...part company with my colleagues on the 
item's approach to our statutory obligation 
to craft rules which protect public safety 
licensees from harmful interference. 
Rather than the creation of so-called 
‘guard bands,’ | would have been inclined 
to resolve our mandate by establishing 
Strict interteference limits with significant 
penalties for non-compliance,” he said. 


‘Give me your poor, your tired—your 
licenses..." 

In December, the U.S. Second Circuit 
Court issued an opinion negating bank- 
ruptcy protection for Nextwave’s PCS |i- 
censes and upholding that the FCC and the 
federal Appeals Courts have exclusive ju- 
risdiction over communications licenses. 
The court decision confirmed the FCC's po- 
sition that when a licensee by auction fails 
to pay its obligations on time, the license 
can be revoked and reauctioned. Accord- 
ingly, on Jan. 12 the FCC filed objections to 


NextWave's modified plan of reorganiza- 
tion in bankruptcy court. In the filing, the 
FCC said that pursuant to its rules, 
NextWave's licenses have been canceled. 
The FCC also issued a Public Notice an- 
nouncing that these licenses will be part of 
a July 26, 2000, C and F Block Broadband 
PCS auction. 


‘You're a mean one, Mr. Grinch’ 

in a December ruling, the FCC denied pe- 
titions for reconsideration of its Memoran- 
dum, Opinion and Order (MOO) on auction- 
ing of the upper 200 channels at SOOMHz 
filed by Small Business in Telecommunica- 
tions (SBT) and the American Mobile Tele- 
communications Association (AMTA). In 
the ruling, the FCC affirmed its decision to 
eliminate installment payments for small 
business entities. The ruling held that Con- 
gress has not dictated that installment pay- 
ment be the only tool In assisting small 
business, even if it did recognize them as 
one means of providing small business ac- 
cess to spectrum. “Our experience with the 
installment payment program has led us to 
conclude that installment payments may 
not always serve the public interest,” the 
ruling said. It added that the commission 
has determined that “... installment pay- 
ments should not be used in the immediate 
future as a means of financing small busi- 
ness participation in our auction program.” 


TRANSMITTER LOCATION 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 


oe 


software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


2780 Carefree, AZ 85377 
Fax: (480) 488-1295 
www.dopsys.com 


PO Bo» 
Tel: (480) 488-9755 
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- Voice Recorders... 


- document telephone conversations, 
z : meetings & two-way radio messages, 


an affordable and easy 


to use solution for both 
archival voice storage 
and instant review of 
conversations. 


Seven standard off-the-shelf models plus custom units 
to meet unique requirements * Voice activated record- 
ing * 2,8,or 16 hours of talk time on a standard audio- @ 
cassette * Time and date chamnel * Alarms prevent § 
operator errors * Conference recorders for quality 
recording of large meetings * Full line of accessories 
Over 1000 dealers worldwide * Dealer inquiries welcome 


581 Liberty tigtiweiy 
Putnam, CT 06260 
860¢928*0377 

FAX: 860°928°6477 


www.omnicronelectronics.com 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


» Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


* Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 
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Versin® 


U.S. Patents 5,444,433 - 5,574,999 - 0.377.795 


Self-supporting towers 
Up to 96 feel- 


only $1974" 


Perfect for 
wireless LAN 
or any 
communications 


application 


Lease this 
tower for as 
little as $72° 
per month 


CHAMPION 
RADIO PRODUCTS 
(888) 833-3104 
UpTheTower @aol.com 
www.championradio.com 


Circle (44) on Fast Fact Card 
48 MOBILE RADIO TECHNOLOGY 


PRODUCT FOCUS 


Radio Frequency Systems’ 
Flexwell coaxial connectors use mul- 
tiple o-rings at critical junctions and a 
positive locking press fit between the 
inner contract and the beam, which en- 
sures a watertight seal against water 
migration, The connectors use self- 
flaring assemblies that enable quick 
and easy field installation, The connec- 
tors are compliant with IP68 water im- 
mersion testing. The captivated spring 
finger contacts permit precise 
solderless installation using basic hand 
tools. This avoids the high impedance 
risk associated with soldering. Corro- 


sion proof silver- 
plated contacts 
are featured, even 
on standard con- 
nectors. There 
are metal-to- 
metal contacts 
between cable 
and connectors; no plastic parts are 
used. The secure connection is resistant 
to pull-off or twist-off and provides 
long-term mechanical integrity. The 
connectors are resistant to intermodu- 
lation after temperature cycling. 
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Connectors support foam dielectric coax cable 


Andrew’s fully 
integrated Ring- 
flare Onepiece 
connectors are ap- 
propriate for Hel- 
iax foam dielec- 
tric coaxial cable. 
The connectors 
have — factory— 
preset captivated 
inner contact pins for guaranteed pin 


Crimp connectors 


offer small interface 


RF Connec- 
tors’ RFM-9010- 
IB. MMCX right- 
angle crimp plug 
connectors part- 
ner with the RG- 
RG-188/U and RG-316/U 
cables. These connectors are designed 
for use in applications where space re- 
quirements demand smaller compo- 
nents. The connectors feature a small 
coaxial connector interface used to ter- 
minate standard coaxial connectors. The 
snap-in, slotless interface offers rotation 
capability with a controlled 50Q imped- 
ance and 6GHz VSWR. All connectors 
in this series feature gold-plated ma- 
chined brass bodies with Teflon 
dilectric material. Straight- and right- 
angle styles are available in PCB and 
crimp plug and jack configurations. 
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depth, needing no verification or adjust- 
ment. A weatherproof seal is achieved 
through the connector’s prelubricated 
integral O-ring-to-cable seal that is 
seated on the corrugated copper outer 
conductor of the cable. The connectors 
are installed by preparing the cable to the 
correct trim dimension, pushing the con- 
nector onto the cable and tightening the 
connector to the proper torque level. 
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_ TNC connectors 
_ support LMR cable 


_ Times Bicriewave Systems’ 
* “EZ” reverse-polarity, non-solder 
_ TNC connectors for LMR flexible 
_ low-loss coaxial cables are avail- 
- able for cable sizes 200, 400 and 
~ 600 and feature low loss and low 
| VSWR. LMR cables are flexible, 
 non-kinking RF transmission line 
_ cables that use easy-to-install con- 
_ nectors and are suitable for use as 
») antenna feeders, system jumpers 
- and interconnects. 
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International Wireless Communications Expo 


~ 


March 22-24, 2000 

Las Vegas Convention Center 

Las Vegas, Nevada USA 

www.iwceconexpo.com The information you need 


to survive in today’s 
wireless communications market. 


©) “WCE is a trade show that 
has grown from traditional 
RF to include all facets 
of wireless, PC and 
peripheral support entities. 
It is a show rich in tradition, 
which evolves each year 
with more and more 


attendee sophistication.” 
= Jack Capuzelo, GRE America 


—{ Mark your calendars NOW to attend IWCE 2000... 


... where the wireless industry decision-makers gather in Las 
Vegas to learn from the best about exciting new technology 
and trends. Join more than 10,000 industry professionals and 
350+ exhibiting companies as IWCE ushers in the future of 
wireless mobile communications. 


The wireless communications industry is a competitive and 
expansive marketplace. As an operator, end-user, dealer 

or reseller, it’s essential for you to keep up with the latest 
technology in order to compete. IWCE 2000's educational 
conference and exhibition equips you with the tools you'll 
need to survive and thrive in this competitive environment. 


Who Should Attend: 


* Resellers 

* Operators 

* Commercial End-users 

« Community Repeater Operators 

* Two-way, SMR, Paging, Cellular and PCS Base 
Station Operators 

* Engineering/Consulting Firms 

« Mobile Communications Managers for: public safety 
agencies; industrial plants; national, state and local 
government; military agencies; transportation companies; 
petroleum and energy companies; public utilities 


You'll meet mobile communications manufacturers 
and suppliers showcasing innovative solutions in: 


* Mobile Radio 
« RF Engineering 


« Paging 

* Cellular and PCS Base Stations 
* RCC 

« Community Repeater Operations 
« SMR 


« Public Safety 


The IWCE 2000 Conference Program 

In three information-packed days at IWCE, you'll gain 
valuable insight and knowledge of up-to-the-minute advances 
in communications technology. Take home ideas and solutions 
you can put to work right away. Four main conference tracks 
address hot topics in Business, Regulatory, Technology and 
Public Safety areas of today’s mobile communications. 
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NEW at IWCE 2000! — Public Safety Track 

IWCE is extending the educational program this year to 
include a track dedicated to public safety applications and 
issues in wireless communications. As part of the Conference 
Program, our new Public Safety Track is designed for 
communications officers and engineers to enhance your 
learning experience at IWCE. Sessions in this track are held 
Wednesday, March 22, and Thursday, March 23. 


The RF Design Seminar Series at IWCE 


Offering technical sessions and tutorials designed to present 
information vital to the engineering professional, the RF 
Design Seminar Series keeps you in-the-know on the latest 
industry developments and strategies. Seminars take place 
Monday, March 20, through Wednesday, March 22. 


Base Station Workshops 

This series returns to IWCE as a vital part of the 
comprehensive program for base station operators and 
technicians, designed specifically for their needs. Whether 
you're a novice or a veteran, IWCE’s Base Station Workshops 
offer solutions you can put to use right away. Workshops take 
place Monday, March 20, through Friday, March 24. 


“Our company has attended IWCE 
regularly since 1985 to make 
personal contact with our suppliers, 
find new products/vendors, see the 
newest technologies developed and 
talk to vendors for information 


needed to integrate our systems.” 
~ Lee P. Ganacias, RadioCom 


Brought to you by Intertec Exhibitions, a division of Intertec Publishing, A PRIMEDIA Company. 


IWCE 2000 is sponsored by: MRT ik 


Rtectnology 


With support from these other Intertec®/PRIMEDIA Publications: 
RF Design and Satellite Communications 
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Monday, March 20 


Registration Open 
(RF and Base Station Only) 


RF Design Seminar Series 


Base Station Workshop 


Tuesday, March 21 


Registration Open 
(RF and Base Station Only) 


RF Design Seminar Series 
Base Station Workshop 
Registration Open 


Wednesday, March 22 
Registration Open 


Welcome and Keynote Address 


State of the Industry Report 


Base Station Workshop 
RF Design Seminar Series 
EXHIBITS OPEN 


IWCE Conference Sessions 


Thursday, March 23 
RCA Breakfast Meeting 
Registration Open 

Base Station Workshop 
IWCE Conference Sessions 


EXHIBITS OPEN 


Friday, March 24 
Registration Open 

Base Station Workshop 
IWCE Conference Sessions 


EXHIBITS OPEN 


*Schedule subject to change. 


8:00am-9:00am 


9:00am-5:00pm 
9:00am-5:00pm 


8:00am-9:00am 


9:00am-5:00pm 
9:00am-5:00pm 
12:00pm-5:00pm 


8:00am-5:00pm 
9:00am-9:30am 
9:30am-10:00am 
9:00am-12:00pm 
9:00am-5:00pm 
10:00am-5:00pm 
1:00pm-5:00pm 


7:30am-9:00am 
8:00am-5:00pm 
9:00am-12:00pm 
9:00am-5:00pm 
10:00am-5:00pm 


8:00am-2:00pm 

9:00am-12:00pm 
9:00am-11:00am 
10:00am-2:00pm 


“| was able to talk with more vendors than I had 


expected, Good pace of sessions. Good mix of attendees.” 


— John Balogh, Penn State, Office of Telecommunications 


| Conference Program | 


@ Wednesday, March 22 


9:00-9:30am — Welcome and Keynote Address 
Room N109 
Robert H. Schwaninger, Jr, Schwaninger & Associates 


9:30-10:00am — State of the Industry Report 
Room N109 
Stephan Beckert, The Strategis Group 


—— ‘ 
. | Business Track — Room N110 
\ ) Moderator: Stephan Beckert, The Strategis Group; 
~ editorial adviser, Mobile Radio Technology 


1:00-1:30pm — Wireless Data: What's the Potential 


for Wireless Carriers? 
Dr. A. Julian Craddock, Saraide 


1:30-2:00pm — Selling Mobile Data 
Steve McElroy, DataRadio 


2:00-2:30pm — Mobile Communications: How to Make 


Your Fleet into a Cost-efficient, JIT Solution 
Paul Sampedro, QUALCOMM 


& Technology Track — Room Ni12 
S Ly Moderator: Donald E. Koehler, contributing editor, 
Mobile Radio Technology 


1:00-1:30pm — Using RF Distribution Products to 


Reduce Costs in Digital Mobile Telephone Networks 
David Mckay, CI Wireless Inc. 


1:30-2:00pm — Implementing Fast Turn-around 
High-capacity Packet Radio 
Andrew Bateman, Ph,D., AVREN 


2:00-2:30pm — Digital Signal Processing Applied to 


Multiple Radio, Multiple Frequency Interoperability Systems 
Donald K. Scott, JPS Communications 


Regulatory Track — Room N114 
= Moderator: Jack Daniel, The Jack Daniel Company; 


editonal adviser, Mobile Radio Technology 


1:00-1:30pm — Towards 3000: Wireless in the 


New Millennia 
Brian Napier, EPCOR 


1:30-2:00pm — New Mobile Wireless Spectrum 


Allocations: Where Will It Come From? 
Christopher 0. Imlay, Booth, Freret, Imlay & Tepper, P.C. 


2:00-2:30pm — RFR Update 
Steve Walz, Radiofrequency Safety International 


Public Safety Track — Room N120 
< Moderater: David 0. Dunford, Lenexa, Kan., Police; public safety 


consultant and columnist, Mobile Radio Technology 


1;00-1:30pm — Comparing Conventional and Trunked Land 


Mobile Radio Systems 
Stephen Bartlett, Booz-Allen & Hamilton 


1:30-2:00pm — How to Extend Your Private and Public 
Safety Trunked Systems with New Tools and Technology to 


Guarantee 100% Coverage 
David A, Quinn, Kaval Telecom Inc. 


2:00-2:30pm — DC/MA" Digital Trunking System Design 


and Implementation 
Joe Bartelme, ComSpace 


3:00-5:00pm — Industry Leaders Meet the Press Room N109 
Moderator: Jerry Whitaker, Technical Press 


® — Thursday, March 23 


7:30-9:00am — RCA Breakfast Meeting 
Separate registration required. Call Ray Trott 
at (972) 580-1911 for more information and to register. 


Business Track — Room Ni10 
Moderator: Nikki Chandler, senior associate editor, Mobile Radio 
™ Technology and Site Management & Technology 


©) 


9:00-9:30am — The Global Wireless Education Consortium: 
Increasing Your Bottom Line by Increasing Quality in New 


Employees 
Misty Baker, GWEC 


9:30-10:00am — How to Become a Wireless Internet 


Service Provider 
Charles Brown, WaveRider 


10:00-10:30am — Wireless 2000: The End is Coming 
Brian Napier, EPCOR 


11:00am-12:30pm — Business Roundtable 


E-commerce; What's in it for You? 
Moderator: Karl Means, Shulman, Rogers, Gandatl, Pordy and Ecker, P.A. 
Participants: Jim Datovech, ComVersant, LLC 


3:30-5;00pm — Business Breakout Session 


Interconnection Update 
Moderator: Mary McDermott, PCIA 
Participants: Christine Crowe, Paul Hastings Janofsky & Walker 


& Technology Track — Room N112 
aS Moderator: Robert C. Shapiro, P.E., PageNet; editorial adviser, 
Mobile Radio Technology 


9:00-9:30am — Smart Antennas: What Difference Do They Make? 


Haim Harel, Wireless Online Inc. 


9:30-10:00am — Internal Antennas: They're Finally Here 


and They Work! 
David L. McCartney, RangeStar 


10:00-10:30am — Advantages of Internal Antenna 


Technology in Hand-held Products 
Michael R. Mettler, Molded Interconnect Device, LLC 


11:00am-12:30pm — Technology Roundtable 


Wide-area Dispatch Trunking Systems 

Moderator: Gregory Glenn, Pacific Wireless 

Participants: Bruce Marcus, Marcus Communications & Electronics; Rhett 
Grotzinger, Trident Micro Systems; Art Brannan, Brannan and Associates; Darin 
Alvord, Pacific Wireless 


3:30-5:00pm — Technology Breakout Session 


DSP: Is it the Answer to all Your Radio Design Challenges? 
Moderator: Andrew Bateman, Ph.0., AVREN 


9:00-9:30am — How to Establish a Business and Make Money 
in the Third World Countries of Eastern Europe and Asia 


Thomas C. Hunter, Jt, Thomas Hunter Management Consultants 


Regulatory Track — Room N114 
Moderator: Ramona Vassar Isbell, executive editor, Mobile Radio 
Technology and Site Management & Technology 


9:30-10:00am — New Business Opportunities and Challenges 


to Wireless Technology in Asian Developing Countries 
N.K. Chhibber, Telescan Systems & Services 


10:00-10:30am — 800/900 MHz Mysteries Unraveled 
Ralph A. Haller, Fox Ridge Communications 


11:00am-12:30pm — Regulatory Roundtable 


SMR Incumbent Relocation: Status Report 
Moderator: Robert Schwaninger, Jr., Schwaninger & Associates 
Participants will include: Roger Noel, FCC 


3:30-5:00pm — Regulatory Breakout Session 
Planning for Your Financial Future: The Anatomy of Selling 


a Business (or Part of it) 

Moderator: David Savolainen, Range Telecommunications 

Participants: Dan Hobson, Performance Industries; Alan Titles, Shulman, 
Rogers, Gandal, Pordy & Ecker, P.A.; Harold O'Dell, Leflore Communications; 
Todd Steinberg, Shulman, Rogers, Gandal, Pordy & Ecker, P.A. 


IK Public Safety Track — Room N120 
Patrick —. Buller, Washington State Patrol; contributing writer, 


s Mobile Radio Technology 


9:00-9:30am — Enhanced GPS for Public Safety Applications 
Ellen M. Kirk, SnapTrack 


9:30-10:00am — Mobile Data for Public Safety 


Craig Jorgensen 


10:00-10:30am — Interoperability for Public Safety 


Communications 
Tom Tolman 


1:30-3:00pm — FCC Roundtable and Forum 

Room N109 

Moderator: Don Bishop, Mobile Radio Technology and Site Management 
& Technology. Among the Commission decision-makers scheduled to 
attend: W. Riley Hollingsworth, Kathryn Garland, Steve Miller, Ira Keltz. 


- usiness [faCK — Room N110 
" Z Moderate "Patricio Kowalczewski, marketing director, Mobile 
~ Radio Technology and Site Management & Technology 


9:00-9:30am — The State of the Mobile Inc y: Where we 
Wayne Jackson, Riverbed Technologies 
9:30-10:00am — Wireless Data — The Time is Noi 


Nicholas J. Scalera, AirBoss Wireless Spi Televi Teciwicabantes 


10:00-10:30am — Keeping Pace with the 21st Ce 
Jens Horstmann, OpenGrid 
10:30-11: :00am Reducing Wireless Construction Costs 


with stems 


John famteral. Dey Corp. 


f = : 
& hnology Tra * Room N112 
jeny wits Tchinical Press; program chairman, International 
Wireless Communications Expo 


9: 00-9: 30am The Voice 


porta 


OFlLQit 


es oh Winer, Wi wilgfre re ocmmet  sag — 
9:30-10:00am — Transient Overvoltage and Lightni 
———<=—= «OO 
10:00-11:00am — Applying Marcus Magic to Site 


nd Inte fCHce ssues Bey ch 


Bruce Mares ‘Marctis Fomniniticneens 8 Electronics 


Regulatory T - Room N114 
Ernest Worthman, heciebay editor, Mobile Radio Technology 
and RF Design 


9:00-9:30am — Beware! The End is Near! 
Ralph A, Haller, Fox Ridge Communications 


9:30-10:00am — FCC Enforcement Efforts — The New Focus 
Alan Tilles, Shulman, Rogers, Gandal, swe & Ecker PA. 


10:00-10:30am — Tower Zoning: Overcoming Obstacles 
James MM. Fryer, Fryer’s Site Guide ait Data 


10:30-11:00am — R and TTE Directi 
Pieter de Beer, NMi Certin B.V. 


@ RF Design Seminar Series 
The Big Picture — room 115 


Monday, March 20 
9:00am-5:00pm — ff and Wireless Node Simple (1) 
Al Scott, Besser & Associates 


Tuesday, March 21 
9:00am-5:00pm — Antennas and Prapagation for Wire 
Commpunications (72) Dr Steven R. Best, Cusheraft Corp. 


Wednesday, March 22 
9:00am-5; :00pm — Measuring the Wireless Transmissian 
Spectr (72) Morris Engleson, Joint Management Strategy 


Frequency Synthesis and DSP — foom wiis 


Monday, March 20 
9:00am-5:00pm — Frequency Synthesis and Phase Locked 
Loop (D1) Eric Drucker, PLL Consultants 


Tuesday, March 21 
9:00am-5:00pm — Digital Signal Processing, Part 1 (D2) 
Richard Lyons, Besser & Associates 


Wednesday, March 22 
9:00am-5:00pm — Digital Siqnal Processing, Part 2 (D3) 
Richard Lyons, Besser & Associate 


Wireless Engineering — kcom n117 
Robert Feeney, Georgia Institute of Technology 


Monday, March 20 
9:00am-5:00pm Part 1: Foundations af RF Hardware 
Design {E1) 


Tuesday, March 21 
9:00am-5:00pm — Port 2: Techniques for AF Horta 


2) EF?) 


Design (E2) 


Wednesday, March 22 
9:00am-5:00pm — 915 02 hr Aimpliyer Desay (eo) 


@ Base Station Workshops 


Monday, March 20 — 
9:00am-5:00pm — DSP Techniques for Digital Base-station 
Design (V2) Andrew Bateman, PHO., AVREN 


Tuesday, March 21 - 
9:00am-5:00pm — Fundamentals of Radio Communications 
(Vo) Al Scott, Besser & Associates 


Wednesday, March 22 — 
9:00am-12:00pm — Testing the Base Station RF Sulsyster 
(5) Charles Brantley, Zeta Data Inc, 


Thursday, March 23 — 
9:00am-12:00pm — Maintaining and Troubleshoeting the 
Transmission Chate (WW) Charles Brantley, Zeta Data Inc. 


Friday, March 24 ~ » 
9:00am-12:00pm — Ui derstonding ond Marnlaining os 
\reg-fo-wineless Link (\VS) Charles Brontley, Zeto Data Inc, 


" 


A.W. Enterprises 

AC Data Systems Inc. 

Ace Antenna Co. 

Adaptive Broadband Corp. 
Adtran 

Advance Label & Tag 
Advanced Battery Systems 
Advanced Charger Technology 


Advanced Technology de Mexico S.A. dec.V. 


AdvanceTec Industries Inc. 
AEA, a division of Tempo Research Corp. 
Aerotron Repco Ine. 

AF CommSupply 

Air Comm 

Alexander Technologies 
Allen Telecom Inc. 

Allied Tower Co. 

Alphalogic Systems Inc. 
American Nucleonics Corp. 
American Tower Corp 
Amplifier Research 

Amrel Systems 

Anchor Graphics Inc. 
Andrew Corp. 

Andrews Tower Inc. 

Anritsu Co. 

Antcom Corp 

Antenex Inc. 

Antenna Products 

APCO 

Applied Power Corp. 

Astron Corp. 

AVCOM of Virginia Inc. 
AVTEC Inc. 

Barnett Engineering Ltd. 
Barrett Communications Pty Ltd 
Bayly Communications Inc. 
BEE Electronics inc. 

Best Case & Accessories 
Biby Engineering Services, P.C. 
Bird Technologies Group 

BK Radio 

Cadex Electronics Inc 
Caprock Communications 
Carlson Wireless Telephone Inc. 
Celwave 

Centurion International Inc. 
CeoTronics Inc 

CES Wireless Technologies 
CESCO 

Champion Communications Services 
Charge Guard Inc, 

Childs Corp. 

Cimarron Technologies Corp. 
Citel Inc. 

CommScope Inc. 

Compac Development Corp. 
Computer Resources Inc. 
ComSpace Corp. 

Comtelco Industries Inc. 

CPI Communications Inc. 
CPR 

Crouse Hinds Airport Lighting 
Products 

Crystal Group Inc. 

CTI Communications 

CTI Ine. 

Cushcraft Corp. 

CVDS Inc. 

D &R Electronics Co. Ltd. 
Daniels Electronics Ltd. 

Data Comm for Business Inc. 
Dataradio 

Davicom Technologies Inc. 
David Clark Company Inc. 
David Levy Company 

Day & Cukier 

Delta Electronics Mfg. Corp. 
Digital Dispatch Systems Inc 
Digital Paging Co. 

Digital Voice Systems Inc. 
DTC Communications Corp. 
DuPont Building 


IWCE 2000 Exhibitors | 


DuraComm Corp. 

DX Radio Systems 

Earmark 

Eartec/Porta Phone 

EDX Engineering Inc. 

EF Johnson 

Electrocom Communication Systems 

Electro-Comm Distributing 

EML Inc. 

EMR Corp. 

Energy Systems 

EPCOM 

Erico Inc. 

Ericsson 

Eupen Cable USA Inc. 

Eventide Inc. 

EXACOM Inc. 

Fanon Courier 

Fast Plastics 

FCI/Burndy 

Fibrebond Corp 

Fred A. Nudd Corp. 

Frecuencia Magazine 

Futurecom Systems Group Inc. 

Gabriel Electronics Inc. 

GAI-Tronics Instrument Associates 

Gamber-Johnson 

GFRC Shelters 

Glentech Inc. 

Global Access Telephone & Technology 

Granger Inc. 

GRE America Inc. 

Harger Lightning Pratection Inc 

Harris - Intraplex Transmission 

Solutions 

Havetronix Inc 

Havis Shields 

Hewlett-Packard 

Hirschmann of America 

HM-Funktechnik 

Holaday Industries 

Hughey & Phillips 

Hustler Inc./New-Tronics Antenna Corp. 

Hutton Communications Inc. 

ICOM America Inc. 

ICT 

IDA Corp. 

IFR Americas Inc. 

IMSA 

IMTA 

Incom Communications Corp. 

Industrial Telecommunications 
Association Inc. 

Information Technologies Inc. 

Integrated Systems Research Corp. 

Intellisoft 

International Crystal Mfg. Co. 

ITECH-Intelligent Technologies 

JBRO Batteries Inc. 

JFW Industries Inc. 

John Mitchell Co. 

Joslyn/Current Technology 

Jotto Desk 

JPS Communications Inc. 

Kantronics Co Inc 

Kaval Telecom Inc. 

Kendoo Technology Inc. 

Kenwood Communications Corp. 

Klein Electronics 

Kullman Industries Inc. 

L&E Mobile Computers and Mounts Inc. 

Label Graphics 

Lease Acceptance Corp. 

Lease Corp. of America 

Leavitt Communications 

Lightning Eliminators & Consultants Inc. 

Link Communications Inc. 

Lockheed Martin Global Telecom 

LODESTAR Towers Inc. 

Lone Peak Designs 

Lyncole XIT Grounding 

Magellan Systems 

Marketronics Corp. 


Marvair 

Maxon America Inc. 

Maxrad Inc. 

McManus Communications 

MCM Technology 

Mentor Engineering Inc 

Merry Electronics USA Co. Ltd. 
Metric Systems Carp, 

Micro Infinity Services Inc. 
Midian Electronics Inc. 

Midland Consumer Radio 
Mobite Radio Technology 
Modular Communications 
Monitor Technologies 

Motorola Inc. 

MTS Wireless Components 
Multiplier Industries Corp. 
Natcom 

NCG/Comet 

NEWMAR 

NexTek 

Nida Communications 

NK Cables/Teracom Components 
Norhammer Ltd. 

Northern Technologies Inc. 
Northpoint Communications 
Novatel Wireless 

Nutel Electronics Corp. 
Optaphone Systems Inc. 
Optoelectronics Inc. 

Orbacom Systems Inc. 

Ormandy Software 

Otto Engineering Inc. 

Pacscom 

Pager Automation 

Panorama Antennas 

Penta Corp. 

Pipo Communications 
PolyPhaser Corp. 

Power Conversion Products LLC 
Premier Communications 
Primus Electronics Corp. 

PTMW 

PYP Communications 

Pyramid Communications 

Racal Communications 

Racing Electronics 
Radiall/Larsen Antenna Technologies 
Radio Dealers Leasing 
RadioConnect Corp. 

RadioMate 

RadioResource magazine 
RadioSoft 

Raine Inc. 

Ramsey Electronics Inc. 

RCC Consultants Inc. 

RCR / Global Wireless magazines 
RELM Communications 

Remec Wacom LP 

RF Design 

RF Imaging and Communications 
RF Industries, Connectors Division 
RF Neulink, Div. of RF Industries Ltd. 
RF Technology Pty. Ltd. 

RFS Cablewave Systems 

Ritron Inc. 

Rohde & Schwarz Bick Mobilfunk GmbH 
RSI 

RUF*NEK Building Systems Inc. 
Sabre Communications Corp, 
SAMLEX America Inc. 

Satellite Communications 

SCA 

Scala Electronic Corp. 
Schwaninger and Associates 
Scientific Dimensions Inc. 

SEA Inc. 

Securicor Wireless Inc 

Sentor Monitoring Systems Inc. 
Setcom Corp. 

Shure Brothers Inc. 

Siemens Solar 

Signal Intelligence 


Simulcast Solutions 

Sinclair Technologies 

Smartlink Development Network Inc. 

SmarTrunk Systems Inc. 

SMC Electro-Mount 

SoftWright LLC 

Solar Depot Inc. 

Sonik Technologies 

Southwest PY Systems Inc, 

Southwest Windpower 

SpaceCom Systems 

Spectracom Corp. 

Standard Telecom America 

STI-CO Industries Inc. 

SunWize Technologies Inc. 

TAD Radio of Canada 

Talley Communications Corp. 

TCC Industries Inc. 

TEKK Inc. 

Teledesign Systems Inc. 

Telemobile Wireless Communication 
Solutions 

Telepoint Inc. 

Telewave Inc. 

Telex Communications Inc. 

TESSCO 

Times Microwave Systems 

TPL Communications 

Transtector Systems Inc. 

Tricor Industries Inc 

Trident Micro Systems 

Trilithic Inc 

Trilogy Communications 

Trimble Navigation 

TRL Technologies 

TWR Telecom Inc. 

Unitel 

Vancomm Inc. 

VCP International Inc. 

Veridian/Datumtech Operations 

Vertex Radio Communications 

YoCom Products Company LLC 

W&W Manufacturing Co, 

Western Towers 

Wilson Electronics 

Wireless Review 

Wireless Week 

World Tower Co, 

WPCS 

Xertex Technologies Inc. 

Zetron 

Z-Technology 


List as of 11/99 


Companies in BOLD indicate 
Premier Partners for IWCE 2000 


Exhibit Hall Hours: 


Wednesday, March 22 
10:00am-5:00pm 

Thursday, March 23 
10:00am-5:00pm 


Friday, March 24 
10:00am-2:00pm 


Interested in exhibiting 

at IWCE 20007 

Contact Renie Fuselier, 

Exhibit Sales Manager 

phone: 720-389-3137 

fax: 720-489-3101 

e-mail: renie_fuselier@intertec.com 


Location 

Las Vegas Convention Center 
3150 Paradise Road 

Las Vegas, Nevada 89109 USA 
Halls S-3, S-4 and S-4.1 


Registration Hours 
Monday, March 20 
Tuesday, March 21 


8:00am-9:00am (RF and Base Station only) 
8:00am-9:00am (RF and Base Station only) 
12:00pm-5:00pm 

Wednesday, March 22 8:00am-5:00pm 

Thursday, March 23. 8:00am-5:00pm 

Friday, March 24 8:00am-2:00pm 


Children at IWCE 

Children under the age of 18 will not be admitted on the 
exhibit floor or in classrooms. For the safety of everyone 
— especially your child — no exceptions will be made. 


Badges 

If your registration is received by February 14, 2000, your 
badge will be mailed to you. Otherwise, please pick up your 
badge at the “Pre-registered Attendees” counter on-site. 
After February 25, 2000, please register on-site. 


Payment 
Payment of your registration fees for IWCE 2000 must be 
included in order to process your Registration Form. 
Payment methods include: 

© Personal or company check, made payable to IWCE 2000 

@ Personal or company credit card: Visa, MasterCard 

or American Express 
®@ Cash or traveler's checks (accepted on-site only) 


Photography 

No cameras, video recorders or recording devices are 
permitted in the conference sessions, seminars, workshops or 
in the exhibit hall, 


| General Information 


Ne 


Hotel Reservations 

Make your Las Vegas Hilton reservations now! The Las 
Vegas Hilton is the official hotel for IWCE 2000. Hotel 
reservations at the lowest possible rate can be made by 
calling 1-800-732-7117 or 1-702-732-5111. You may fax 
your request to 1-702-732-5805. Please include arrival and 
departure dates, housing needs and credit card number 
with expiration date for confirmation. Reservation cut off 
is February 14, 2000. Rooms may not be available after 
that date, so reserve today! Be sure to mention you're with 
IWCE 2000 to get our special rate. 


Travel Information 

Intertec Exhibitions has selected Conventions in America 
(CIA) as the official travel agency for IWCE 2000. Call 1-800- 
929-4242 or 1-619-232-4298 and ask for Group #236 to 
receive the following discounts or the lowest available fares 
on any other carrer: 


® Delta Air Lines, United Airlines, America West Airlines: 
Save 5% to 10% on lowest applicable fares. Take an 
additional 5% off with minimum 60 day advance 
purchase. All rules and restrictions apply. 
Travel between March 17 and March 29, 2000. 


® Southwest Airlines: Save 10% off low everyday fares. 
All rules apply. Travel between March 17 and March 29, 2000. 


® Alamo Rent A Car: Rates start as low as $34/day for 
economy models of $149/week, with unlimited free mileage. 


All customers receive free flight insurance of $100,000. 
Reservation hours: Monday - Friday, 6:30am-5:00pm Pacific 
time. E-mail: flycia@stellaraccess.com. 


If you call direct or use your own travel agency, refer to 
these discount codes: 

Delta Air Lines 1-800-241-6760 File #133492A 
United Airlines 1-800-521-4041 ID #559JU 
America West 1-800-548-7575 Cams Code #9254 
Southwest Airlines 1-800-433-5368 File #G-390 

Alamo Rent A Car 1-800-732-3232 ID #610078GR 


O) 


IWCE 2000 Premier Partners | 


© 


ComSpace ae 


Corporation 


(AA) MOTOROLA 


O 
ee" ICOM KENWOOD 


Vertex Standard 


March 22-24, 2000 
Las Vegas Convention Center 
Las Vegas, Nevada USA 


international Wireless Communications Expo WWW.1wceconexpo.com 


ADVANCE 
REGISTRATION FORM 


Please complete all questions. Photocopy for additional registrants. Incomplete forms 
cannot be processed. Must be 18 years of age to attend. Photography is prohibited in the 
exhibit hall. You will receive written confirmation if you register by February 14, 2000. 


1. General Information 


Customer Code: 50 


3. Profile Information 


. WHAT [S YOUR JOB FUNCTION? 
(check only one) 
A \4 Corporate Mgmt. 


R 4 Retailer 

S | Exporter/Lmporter 
T 4 Manufacturer 
Other 


ay 


Last Name = B Communications Mgmt. Oth 
C 3 Technical/Service Mgmt. P ut Press/Media* 
First Name D ‘45 Sales/Marketing 0 WW Other. 2 
E ‘4 Design/Development 
Title - Engineering 3. WHAT ARE YOUR INTERESTS? 
F 4 Base Station Mgmt. (check ALL that apply) 
Company 0 \4 Other A \4 Two-way Radio 
B 4 Paging 
Address 2. WHAT BEST DESCRIBES YOUR C J Cellular 
BUSINESS? (check onty one} Dou PCS 
City Stale End User E Mobile Data 
A ‘4 Commercial User of Radio F 4 RF Design/Components 
Zip : Courtry Communications Equipment G 4 Base Station Equipment 
B 4 Public Safety/Government H Jt Systems Integration 
Phone* ’ “ “ ___Faxt E oe ; Pa J‘ Satellites 
“Internabonal guests, please include ory and covorey codes, C 4 Consutting/Engineering Firm Speciality Wireless. 
Eemail** : ” - Service Provider Applications 
**Provide only if you wish to receive news and updates by E-mail, Source Code: ROP 0 (2 Cellular Telephone System K lb GPS 
LD Please check here if you require special services, Operator L RE Identification 
EU es Telephone System M 4 Remote Terminal 
: i perator Communication 
2. Program Registration F 4 Pain System Operator fC) Worelzes Local Coop 
G | ecialized Mobile Radia 
Mm IWCE CONFERENCE AND EXHIBITS through after system Operator Fo home tas 
2/14/2000 2/14/2000* H 11 Enhanced Specialized Sl Gobinbtioe = 
C (4 IWCE Conference and Exhibits (for three days) .....-.csseeeeeees $450 $550 a System 0 2 Other_ _ 
W ‘1 Wednesday Only Conference and Eehonits (for three days) .....1$240 a $290 Ja Ronis Repeater &. WHAT BEST DESCRIBES YOUR 
R . Thursday Only Conference and Exhibits (for three days) ........ 1$290 as oe sitesi tk PURCHASING ROLE? (check only one) 
r thi A | Make final decision to 
Fold Friday Only Conference and Exhibits (for three days) ............ 7 $290 wink and Didktbatien aapsee eALet 
E J Exhibits Onty (for three days) .............ceceesseeeeereceesssceeeeeeeees J $55 LJ Dealer/Service Shop 8 3 Recommend/specify 


IWCE Conference and Exhibits Registration Subtotal: $ _ 


RF DESIGN SEMINARS (spoce avaitable basis only) 


Register for individual seminars, or save when you register for entire seminar track, Includes IWCE exhibit pass for three days and course moterials. 


Monday, March 20 (check one) 3T1 D1 461 

Tuesday, March 21 (check one) 373 1 D2" £2 

Wednesday, March 22 (check one) (172 Ly D3* = E3 

“Two-day course charge applies. through after 
2/14/2000 2/14/2000* 

{4 One course/one day (as checked abOVe) ....... ee ceeeeeeeeeeteeeeeeteees 4 $350 (4 $450 

1 Two courses/two days (as checked above). 4 $650 14 $850 

i) Three courses/three days (as checked above) ........:-:scssseeeeeeees $920 $1200 


RF Design Seminar Series Registration Subtotal: $ 


@ BASE STATION WORKSHOPS (space avaiiabie basis onty) 


Register for individual workshops or sove when you register for entire workshop track, Includes JWCE exhibit pass for three Joys and course moterials. 
Monday, March 20 JW1 Wednesday, March 22 _1 W3 Friday, March 24 1W5 


Tuesday, March 21. \JW2 Thursday, March 23 1 W4 through after 
2/14/2000 2/14/2000* 


SAIITINESWOTKSIODS NU nes sasnens anc cpencrranessancaperatnnsastaaansnanpesienanaans _1$1100 $1500 
Full-day courses (W1, W2)...... se! $310e0ch 1 $400 each 
Half-day:courses:(W3,, W4y W5) :scssoccunsncn nae A$18020ch [9$230 each 


Base Station Workshops Registration Subtotal: $ 


Badges wil! be mailed if registration form is received by February 14, 2000, Othenwise, please pick up your badge at the “Pre- 
registered Attendees” counter on site. *After February 25, 2000, please register on site. 


To help us continue to provide you with the best available hotel rates, please let us know 


where you'll be staying in Las Vegas: 


You can also register on-line at www.iwceconexpo.com 


M 4 Distributor 
N 3 Manufacturer's Rep 
Q Y Agent 


products for purchase 
C 4 No purchasing role 


“If registering as Press/Media, please send credentials with this form. 


| 4. Method of Payment | 


Li Check & = enclosed, Make payable to IWCE 2000. 
Check one; = L_] American Express |] MasterCard 7 Visa 


Credit Card # 


Exp, Date 


Print Name 


Signature (required) _Date. 


CANCELLATION POLICY: Intertec Exhibitions will offer a tefund less a 25% administrative 
fee a5 follows: Requests for refunds must be mace in writing and postmarked or fax 
stamped no later than February 21, 2000, Refunds will not be issued for amounts less 
than $100. Substitutions are weicome in lieu of cancellations. No refunds ar crodits witl 
be issued after February 21, 2000. Please allow four to six weeks for processing. 


5. Send Completed Form and Payment 


FAX with credit card information to: +1-720-489-3165 
or MAIL to: Intertec Exhibitions 
IWCE 2000 Registration 
5680 Greenwood Plaza Boulevard, Suite 100 
Englewood, CO 80111 USA 


Please do not mail in registration form previously faxed and risk duplicate billing. 


Questions? Call Intertec Exhibitions at 
1-800-288-8606 or +1-303-741-2901 
E-mail: trade_shows@intertec.com 


es dee 


i Safety monitor senses 
“READERS CHO ICE @ radiation levels 


Of the new products In the June 1999 issue, this one generated the 
@ biggest reader response. For more information on this product, circle the 
| corresponding Fast Fact Card number on the card found in the back of 
», this issue, and mall the card to us. 


Radman from Wandel & Goltermann 
is an RF safety monitor capable of sens- 
ing both electric and magnetic fields 
isotropically, It has ex- 
tended its E field sensors 
to respond from 3MHz 
to 40MHz in a single 
unit. The Radman can 
monitor an area for dan- 
gerous radiation levels 
regardless of probe ori- 
entation, The monitor 
operates with a flick of 
an on-off switch. It is au- 
tomatic and calibrated to 
the relevant FCC standards. The user 
does not need to try to determine the fre- 
quency of the source or whether it is 
predominantly an electric or magnetic 
field because the monitor automatically 
calculates the percentage of the maxi- 
mum permissible exposure limit (MPE). 

Circle (401) on Fast Fact Card 


Metric Systems’ Instantoffice is a plug-and-play 
wireless system for providing wide-area, point-to- 
point and multipoint voice and data connectivity to 
remote offices in urban or rural locations. The sys- 
tem combines everything needed to provide single 
or multiline dedicated or dial telephone services 
and high-speed router-based secure Ethernet and 
data services. The system integrates the unlicensed 
2.4GHz Pathfinder 2000 256kbps wireless data 
: - transceiver and the Mavric 2000nx wireless router/ 
i controller with Mediatrix’s voice-over IP adapter to enable anyone to build 
Be simple point-to-point or complex multipoint systems across the street or 
across the country. The system features a point-to-point range of five miles 
standard and 20 miles with a long-range antenna option. Circuit types sup- 
ported include an IP packet-switched and permanent virtual circuit. The 
wireless security is yirtually undetectable and undecodable because of long 
PN spreading code. 


Circle (500) on Fast Fact Card 


DESKTOP POWER SUPPLY 


with BATTERY 
BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
easy to install, low cost UPS. 
* 4 LP models available, peak output rated from RF POWER AMPLIFIERS 
10 to 25 “Amps”. 

* Compact size, 1.75"H x 7"W x 7.62"D. 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


MODELS AVAILABLE: 


VHF 130-175 MHz to 500 watts output 
230-280 MHz to 100 watts oulput 
UHF 400-512 MHz to.350 watts output 


Contact your communications distributor, or 800-960 MHz to 200 watts output 


call or fax us Toll Free 
Phone 1°800°467°6741 Fax 1*800°825+1403 
847-593-1213 
FAX 847-593-1320 
sales @vocomrf.com 
www.vocomr,.com 


DuraComm® 
CORPORATION 


203 W. 23rd Ave, 
North Kansas City,MO. On the Web at www.duracomm.com 


64116 Email: duracomm@duracomm.com 


Circle (46) on Fast Fact Card 


Circle (45) on Fast Fact Card 


www.mrtmag.com February 2000 MOBILE RADIO TECHNOLOGY 49 


Radio receives type acceptance 

= Bar. SEA’s 220MHz dispatch 
; mobile transceiver, model 
ESP604, has received FCC 
-.COC«~SS ‘ SN eR type acceptance. Its small 
~ It's here... = size supports installations in 
Industrial Machinery »2 downsized vehicle compartments. Standard features of the 
AUCTIONS % radio include an internal front-firing speaker, four operating 
on the Internet! 4 modes for trunked, conventional or repeater talkaround opera- 
Industry will never Q fon, mode scan, user-programmable scan list, horn alert and 
he the same. 20W peak envelope RF power output, Narrowband spectrum 
s efficiency is achieved by incorporating feed-forward signal 
regeneration, Cartesian Loop linearization, transparent tone 
in band and digital signal processing techniques into a syn- 

thesized, microprocessor-based, dash-mount transceiver. 


AUCTIONS Circle (402) on Fast Fact Card 


* Machinery and Property 
ae Controller supports MPT 1327 

Machinery for Sale Zetron’s model 827 trunking controller implements the 
Businesses for Sale MPT 1327 trunked mobile radio standard. An advanced tele- 

Commercial Real Estate phone interconnect can be 

RFPs and RFQs integrated into the control- 

E-mail Notification Services ty Theconfigaration 
software included with the controller supports system setup 
and customization. The modular structure and cross-busied 
control enables a building- block approach to site develop- 
ment with expansion capability of 24 channels per site. Loss of 
a single channel because of repeater or controller failure does 

not bring down the system. 
Circle (403) on Fast Fact Card 


Hyatt Regency at Reunion, Dallas, Texas 
: > © Dallas Convention Center - Hall A 
For niore ‘information call the ENTELEC office today at: 
(888) 503-8700, local (281) 357-8700, Fax (281) 357-8777, 
E-mail entelec@pdq.net or visit our web site www.entelec.org 


Circle (48) on Fast Fact Card 
50 MOBILE RADIO TECHNOLOGY February 2000 www.emrtmag.com 


RF power amplifiers support trunking apps 


The P-series RF power amplifiers 
from Lenbrook Communications & 
Electronics are for 30MHz to 960MHz, 
13.6Vdc repeater, paging, trunking and 
base station applications. They feature a 
three-year warranty on the continuous 
duty amplifiers. The amps are fully 
modular for quick and easy field service. 
The amplifier modules are accessible by 
removal of front shield covers. They fea- 


ture an RFI-shielded amplifier compart- 
ment. The fan is carrier-operated at 
12Vdc for continuous operation. The 
amplifiers are light- 
weight and low-pro- 
file for easy instal- 
lation. Switching 
power supplies are 
available for all amplifiers. 
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Software enables mobile messaging 


The Txmessenger from SCA, a 
Motorola company, is a mobile messag- 
ing application that supports customers 
currently using Motorola’s TX and 
Wavesoft-link mobile messaging appli- 
cations. The Txmessenger, TX and 
Wavesoft applications enable a user to 
communicate with host computers or 
remote databases from a mobile work- 
station installed in a vehicle. The soft- 
ware provides an enhanced user inter- 
face, including full touch-screen sup- 


port, and is programmable so that users 
can customize commands, and func- 
tions. The messaging application sup- 
ports Windows 95, Windows 98 and 
Windows NT operating platforms as 
well as the TX protocol. [t also enables 
users to upgrade from TX or Wavesoft- 
link without having to manually modify 
configuration settings, existing mes- 
sages or user forms. This software auto- 
matically makes the conversions. 
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Bandpass filter offers low insertion loss 


The model 3278RF(3) band-pass filter 
from Microwave Filter is a cavity type. 
fully tunable filter used in UHF applica- 
tions. This particu- 
lar model features 
three high-Q cavi- 
ties, offering less 
than 2dB insertion 

loss over its 6MHz 
operating band- 
width. It provides greater than 


15dB rejection at + 22MHz from center 
frequency. It also provides a minimum of 
14dB return loss in the passband. This 
particular model can be retuned to any 
6MHz channel in the 470MHz-890MHz 
range. It can also be ordered in two- or 
four-cavity configurations, providing 
more or less selectivity as required. It 
comes in either 502 or 750 configura- 
tions, as specified. 
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Base station supports digital migration 


The V-series radio base station 
from BK Radio is a compact, multi- 
mode transceiver package that pro- 
vides agencies with APCO Project- 
compliant digital radio channels. Its 
compact size and flexibility make it 


suitable for any organization starting 
out on the digital migration path, It 
operates at 136MHz-174MHz and 
400MHz-—470MHz and features 256 
frequencies. It outputs 60W. 
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i cable Assemblies 


3900 Standard Cable Assemblies 


RF Cable Assembly 
Phone: (800) 233-1728 
(858) 549-6340 

Fax (858) 549-6345 

email: rfi@rfindustries.com 
www.rfindustries.com 


Now Availabie! 


3900 CABLE ASSEMBLIES 
CALL FOR YOUR FREE CATALOG 

The new RF Industries product line of nearly 4,000 

stock cable assemblies features the RF Connectors line 

of high quality coaxial connectors, soldered center 


More Than 


contacts, dual-wall tubing for strain relief and fabrica- 
tion using only US manufactured coaxial cables. More 
re than 650 variations of standard connector interfaces 


terminate thirty+ popular coaxial cable types to create 
this broad selection. Custom assemblies are available 
with short lead times. RF Connectors Distributors are 
located throughout the US, Canada and Mexico, 
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D.T.M.F 
DECODER 


For interconnect and remote 
control applications 


selective control of local 

or remote applications. $59. 
Measuring .80"W x 1.37"L x.23”H, the 
NC401 combines three distinct, multi- 
addressing decoders offering multiple 
user-configurable functions. All pro- 
grammed features are stored in non- 
volatile E2Prom memory and are easily 
programmed by means of a conventional 
DTMF encoder or the Model NC500 
Universal/P.C. programmer. This highly 
engineered decoder is ideal for portable 
radio applications having limited space 
for accessories. The NC401 comes 
complete with micro-miniature 14 pin 
header and 12” color coded cable 
assembly. 


Nor-fax Doc. #5545 


VOICE SECURITY 
ENCRYPTION 


The Model NC802 Model 
is a miniature 
inversion NC802 
scrambler 
designed 
to 
provide 
intermediate 
level security for 
two-way radio voice 
communication systems Se. 
and |s a perfect, cost-effective $59.95 
solution to entry-level voice scrambling 
as a defense against unauthorized or 
casual listeners. The NC802 provides 
eight user selectable carrier codes 
commonly used by other manufacturers 
and interfaces easily to most radios with 
near transparency to the user 
Nor-fax Doc. #5759 
For Detailed Specifications or Product Catalog 
call our 24-Hour NorFax retrieval system at 
530-477-8403, Email: info@norcommeorp.com or 
our website: www, _Our website: www.norcommecorp.com _ 


Bvoncom 


800-874-8663 
15385 4 Dr., Grass Valley, CA 95949 USA 
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Batteries offer new 
= for installation 


Yuasa 
has up- 
graded its 
Indepen- 
dence DDS 
VRLA bat- 
teries witha 
new rack 
that enables 
fast, simple 
and less ex- 

pensive installation. The DDS 

batteries, which deliver high- 
power density of 8,000Ah, are 
“{ suitable for use in telecommuni- 
*; cations, UPS and utility applica- 
tions. The rack has fewer compo- 
nents than the previous models. 

The rack pieces fit together in pre- 

drilled and pre-punched holes in 

almost any configuration re- 

quired, enabling a flexible con- 

| figuration and installation of cells 

according to available space in the 

battery room, from two to six cells 
wide and two to 12 cells high. 
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2000 Senherenve 


It’s How the World 
Communicates 


Annual Convention | 
& Trade Show 


May 29 -31, 2000 


Metro Toronto 
Convention Centre 
Toronto, Ontario, Canada 


INFORMATION 


Phone 613-233-4888 
Fax 613-233 - 


PE€S/Cellular 


ESMR 


VHF mobile antenna presents compact design 


The Mirage LPISONMO, VHF low- 
profile mobile antenna from Larsen An- 
tenna Technologies offers a compact de- 
sign (3.75 inches tall and 4 inches in di- 
ameter) and mounts directly on the in- 
dustry-standard, NMO 34-inch mount. 
The field-tunable antenna covers the 
150MHz-174MHz band in one model. It 
provides unit gain (2.14dB1) with supe- 
rior impedance bandwidth when mounted 


on a ground plane. The 
antennas feature a UV 
and chemical-resistant, 
Makroblend resin poly- 
mer plastic housing and 
a dual-action, Super-seal 
gasket to seal directly 
around the mount and 
around the diameter. 
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Wireless data system serves transportation 


American Mobile Satellite’s rede- 
signed Mobilemax2 wireless data com- 
munications service for the transporta- 
tion industry facilitates automatic check 
calls, dispatching, mileage tracking, 
load optimization, maintenance sched- 
uling and shipment tracking. [tis avail- 
able in an integrated equipment package 
that combines satellite and land-based 
technology, using the deployed network 
owned by American Mobile. The system 


features an integrated transceiver and 
antenna packed in a rugged, compact 
shell. [t contains terrestrial and satellite 
transceivers and antennas, as well as 
J1708 interface with application soft- 
ware and a GPS receiver. The terrestrial 
modem has an increased transmission 
speed of 19.2kbps. The package has 
been reduced in size and weight to less 
than five pounds. 
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NiCd battery powers Vertex VX 10 radio 


The JB-FNBV47 from JBRO Batter- 
ies is a 7.2V, 1,200mAh NiCd battery. It 
replaces the FNBV47 used in the Yaesu 
Vertex VX 10 radio. The power source 


ARES apie ines bad 
[Toronto] 


Paging 


www.cwta.ca 
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24/38 GHz 


Satellites 


is available with the same |18-month 

non-prorated warranty available on all 

JBRO NiCd land mobile batteries. 
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Mobile Radio 


MCS/MDS WEL 


Canada’s: Only 
Telecommunications & IT 
Event 


www .mrtmag.com 


classified 


~ Reserve your spot in 1 the next issue! 


Phone: 913-967-1861 
800-347-9375 
Fax: 913-967-1735 
Dawn Rhoden 


Classified Advertising Mail: 9800 Metcalf Ave., 
Manager — Overland Park, KS 66212 = 


Category Index 
Business for Sale 
Computer Software... 
Employment 
Equipment For Sale 


Professional Consulting Services 
Professional Services 


Repair Services 
Tower Space 


professional services 


FREDERICK G. GRIFFIN, P.C. 


2938 Warlick RD 
Lynchburg, VA 24502 
(804) 237-2044 


MCCON 
HERB SACHS, CONSULTING 


Mobile Communications Consulting 
S.R, MeConoughey, P.E. 
P.O. Box 729 Principal 
Bowie, MD 20715 
301-464-4268 


Specialist in Public Safety Communications 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


36 OMNICOM, Inc. 
COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 * FAX: (850) 224-3059 
E-mail: omnicom@ omni¢om-usa.com 


MTVROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 


Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 « Fax: 972/580-0641 


THE PORTABLE DEPOT, 


* FACTORY TRAINED TECHNICIANS « 
* SURFACE MOUNT TECHNOLOGY « s 
» FACTORY APPROVED NATIONWIDE « Let us put YOUR business 
+ EDACS & AEGIS © Know your SMR Contour Protected Area 
cava herve. Increase your 
* VOICE GUARD CERTIFIED » a Below ‘s % Gene Stoker 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS + visibility in the mobile Ph: (208)338-8002 


Route 2, Box 338C « Lynchburg VA 24501 . - H ! E-mail: gwstoker @compuserve.com 
enicsson S 904-237-3427 G2" communications industry! 


“ARE YOUREADY?. 


I's A 
Balancing Act!!! 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 (301) 926-2837 


GE PORTABLE SERVICE 
* PAST TURN 
* WARRANTY 
* $48.00 hrf2 hr. MAX 
* PARTS GE LIST 


SCHWANINGER & ASSOCIATES 
4, Attorneys at Law 


Robert H. Schwaninger, Jr. 


1835 K Staeas. NW, Strre 650 
Washisctps. D.C 20056 
1202) 223-8837 

aschs igen dts: Liwyers.net 


PORTABLE 
SERVICE, INC 


121 Crowell Lane * Lynchburg, VA 24502 


* RETURN UPS PAID 
Smith Communications Service 


2121 W. Parrish Ave., Owensboro, KY 42301 
ma ia 
270-683-0936 =z (@2 


FACTORY: TRAINED GE Portable Radio Service Depot i 
“TORY TRAINED “Factory Approved Nationwide professional 
FOR QUALITY SERVICE + Current Product Lines 


* Voice Guard Certified consultants 


ERICSSON S * Public Service Trunking 
« Surface Mount Technology 


804) 239-3049 [ IDACOM 


6702 Northview SteBoise ID 83704 


Mapping Services 
HAAT ® Point-to-Point Profiles 
Countours * Area Coverage * Tile Maps 
iyi Weal 


Engineering For The Wireless World 
Wireless Communications Systems and Facilities 
Define Acquire Build Manage 
Design Zone  Test¢ Operate 


For RF Safety Compliance’... 
Before Sept. I, 2000 


Check Out Our Website... 
www.RFMeasurements.com 


REE Consutitants,, dare, 


100 Woodbridge Center Drive, Suite201 
: Woodbridge, NJ 07095. 
800:247-479 & 


email -tnfo@rec-com 
Offices Nationwide & International 
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RF MEASUREMENTS, LLC 


"The only name you need to know" 


employment 


Motorola 45 year MSS looking for Electronic 
Communications Technician to be a part of 
our growth. An associate degree in 
electronic of FCC license is preferred. 


Electronic Technician 
Large Metropolitan dealer is looking for an 
experienced Electronic Technician, 
Previous experience working on two-way 
radio communications systems, includin 
installation and maintenance is required. 
Salary commensurate with qualifications 
and experience. Benefits. Send resume 

Mobile Radio Engineering, Inc. 

745 Boone Ave, N., 
Golden Valley, MN 55427 


e-mail: ddavey@visi.com 


Knowledge of Motorola products required. 
Salary and benefits commensurate upon 


experience. 


MO-ARK COMMUNICATIONS 5a: 
Actn: Rick Cash ms 

P.O. Box 987 
Blytheville, AR 72315 
E-mail: moark@| I.nec 


JACKSON ELECTRIC MEMBERSHIP CORPORATION, a rapidly growing 
electric utility serving more than 145,000 customers in Northeast Georgia, is seeking qualified 
applicants for the following position in its corporate office in Jefferson, GA. 


ELECTRONICS SUPERVISOR 


The successful candidate will have a degree in Electrical Engineering or Electncal Engineering 
Technology. Experience requirements include a minimum of 2 to 3 years of experience in one 
or more of the following areas - supervisory control systems (SCADA), conventional and 
trunking radio systems. analog and digital microwave, digital phone switches and electrical 
distribution systems. Specific experience in operating and maintaining an 800 or 900 MHz 
MAS radio is also desirable. Supervisory expenence of personnel with technical backgrounds 
is required, 


Jackson EMC offers a campetitive salary, outstanding employee benefits and a stable, long- 
term work environment. Please visit our web site at www,jacksonemc.com for more 
information. 


Qualified cendidates mail their resumes. along with salary history and expectations. to: 
Bill Bums. Director of Human Resources 
Jackson Electric Membership Corporation 
P.O. Box 38. Jefferson, GA 30549 
Or fax to: (706)367-6141 
Or e-mail to: bburns@jacksonemc.com 


SALARY HISTORY AND EXPECTATIONS REQUIRED FOR CONSIDERATION! 
Jackson EMC is an EEO/AA/V/H em 


loyer 


Communications Technician 
et 2a : A Western Wisconsin Authorized 
ail individuals will! |motorola Dealer/MSS of 42 years is 
" ; si seeking an experienced communi- 
pe meiaie cm, celal in Smart cations technician. An associate degree 
Net and LTR trunking formats. or land mobile radio/ military 
experience is needed. FCC license 
Must be able to trouble shoot and! | certification is preferred. 
repair portables and mobiles.| |Please send resume to: 
Growing Texas Gulf Coast service| |Rassbach Communications 
and sales facility. Top pay and 


Attn: Jennifer 
benefits package. 


2912 London Road 
Contact: Garry 409-948-9264 


Two-Way Radio Technician 


Eau Claire, WI 54701 


Rassbach.. 
Communications 


Electronic Communication Technician 
$3,652 - $4,675/Month 


The City of Bellevue has an apening for a Technician 
responsible for repair, alignment and pragram of 
mobile/portabie BOO MHz radios and repeaters; 
system diagnostics of remote base stations, satellite 
receivers, decoders, encoders, & tone remote 
radios; and up/down load computer radio programs, 
to include major program changes. 


US ELECTRICIAN 


EMPLOYERS + JOB SEEKERS » DISTRIBUTORS 
LOCATE ELECTRICIANS 
POST PROJECT INFORMATION 


RESUMES WANTED 


CALL 1-888-570-9331 
Or visit 
http://www.uselectrician.com 


We are looking for candidates with a FCC General 
Radio/Telephone License, seven years experience 
in radio communication field work, training in 800 
MHz trunking technology or two years working 
expenence in trunking radio 


For details about this positon and application 
materials, please send a self-addressed slamped 
envelope to: HR, ATTN: Job #00-010. PO. Box 
90012, Bellevue. WA 98009-9012 or visit our 
website: wwww,ci, bellevue waus 


Applications due 2/29/2000 


rartrnag.corn 


EOE 
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HNICIAN 
SS seeking 
experienced Bench/Field service and sales 
techs. We will train the right persons. 
We are located in the Kansas City, MO 
area. Fax or mail your resume to: 
300 North Main St. 
P.O. Box 27 
Butler, MO 64730 


Fax: 660-679-6446 
Phone: 660-679-4184 


RELOCATE TO THE SOUTHEAST 


Immediate openings for bench and 
field technicians in southeast Georgia 
and northeast Florida. 


Forty year old MSS has openings in 
several of its eight locations. Salary 
plus benefits commensurate upon 
position and experience, 


Send resume to: 

Mike Hasty 

Hasty’s Communications East 
112 Key Drive 

Brunswick, GA 31520 


Or Fax to: 912-264-3764 


Classified Advertising Werks! 


WIRELESS STAFFING SPECIALISTS 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
@ Technicians ¢ Engineers « Managers ¢ Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNELI.COM 


PERSONNEL RESOURCES, NC 


SRF PO. Box 14570, Cincinnati, 1 45250 
Since 1989 [:-Mail, Careercom@ AOL.com 


@ 606-491-5410 FAX 606-491-4340 


RF COMMUNICATIONS 
TECHNICIAN 
Broadcast Sports, Inc is a world leader in 
specialty cameras and RF communications 
for the television broadcast industry. These 
systems are used in such events as 
NASCAR and Indy car racing, golf, 
specialized events such as the Olympics and 
on board the International Space Station, 
We are looking for a RF technician with 
3+years experience in two-way RF systems. 


Component level repair of portable and fixed 


equipment required. Prior Motorola land 
mobile experience preferred. Microwave or 
television experience a plus, This is a 
growth position and will lead to involvement 
in all aspects of wireless broadcast 
technology. Travel is required. 

SEND RESUMES TO: 

Broadcast Sports, Inc 

1360 Blair Dr Suite A 

Odenton, MD 21113 

No phone calls please 


www.mrtmag.com 


7 // CRYSTAL COMMUNICATIONS 
QTY FREQUENCY DESCRIPTION 
| 4 900 Georeck mobiles 


6 900 Uniden 935TS mobiles 
| 3.900 Uniden SPS920TS portables 
5 900 Uniden LTR repeaters 


100 900 Johnson 
1 800 Maxtrac 
22 800 Maxtrac 


8570 portables 
BI mobiles,2sys,35watts 
BS mobiles,2sys,35watts 


4 800 Maxcrac Bé mobiles. Osys.JSwacts 
10 800 Maxtrac B7 mobiles. | Osys,35watts 
10 800 Maxar 80 Conventional mobile 
44 800 GE TMX8615 mobile 
6 800 GE TMX8625 mobile 
100 800 GE Corona mobile 
15 800 GE 100 watt repeaters 
| 800 GE TPX port &veh chgr 


80 800 Johnson 8700 mobiles 

| 800 Bendix King portable 

! 800 Motorola Duplex PP mobile 

1 800 STX Converticom 

1 800 PAC/RT with amp & speaker 
40 490 Motorola Maxar & Maxar 80 mobiles 
| 490 Motorola HT220 portable wichrgr 
3 460 Motorola MTS00 portable wichrgr 
| 1 460 Motorola HT210 portable wichrgr 
| 460 Mocorola M100 mobile 

2 460 Standard HX340U portable wichgr 
60 460 Uniden SMU300K, 36 frequency 


2 460 Fujitsu FTP40-592H portable 
5 460 Matorola Flexar Base 
29 220 SEA mobiles 
3 220 SEA portables 
2 220 SEA 100 watt repeaters 
25 150 Mitrek 100 watt mobiles 
| 150 Motorola $M120 mobile 
5 47m RCA 100 wate bases 
100 Motorola Locking brackets 
25 all Mocom bases 
100 Teletrac GPS units 
I Selectone — ST40 Hyperdyne base controller 
25 Selectone = $T25B level 3 scramblers 


Wanted or Trade Kenwood LTR Eq. 
\CALL DAVE at 510-895- 9500 
Circle (4101) on Fast Fact Card 


All CCII 


Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, inc. 
Waterbury, CT (203) 575-9008 


MOTOROLA ® GE ® EF JOHNSON etc. 
PORTABLES | PAGERS { MOGILES / BASES | REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


mami (708) 681-0300 
Buy @ Sell e Trade 


Visit our web alte: WWW, MDMRADIO.COM 
or E-Mail ua at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629 .N. 31st Ave. Melrose Park, ||. 60160 
Tel. {708} 681-0300 Fax (708) 681-9800 


www.mrtmag.com 


equipment for sale 


CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 


[SKORY COMM LANSING, MI 48911 


SCALLO 
$1209 Neo 
Oho 


UW EPROM Type 
\ MA-GUU radios 6Ghz 2G Ch 


i wor OROLA MSF Ei UH " 
MOTOR 


$2300 DDO 
$100 


«$500 0 
by ss 00 Channel $1500.00 
249 Chanel = $1500 


oNew Listing 
Tor mor equipment, visit aur websile i 


USED EQUIPMENT ALL ITEMS IN GOOD WORKING CONDITION 
3.GE MARC ¥ 800MHZ REPEATER COMB # 

MASTR II SIVZYY100 WITH IDA CONTROLLER 

IN 2 CABINETS 
1088508 DB 8 CHANNEL MULT| COUPLER .. 
1 DB4458 DB 5 CHANNEL COMBINE ......... ‘st 500 
1 DB4190 & 92 SHAPE FILTER & ANTENNA COUPLER $400 
1 MLSL161 GE LOW VHF MOBILE 40 WATT .. . 
2€M4020 MAXON 20 WATT UHF MOB .... 
GE UHF REPEATER 100 WATT MULTI 

PANEL (STILL ON THE AIR BEING USED)............. $600 
15CR104 BOGNER 800MHZ ANTENNA 10DB GAIN 300 

NEW EQUIPMENT 
2 ASPG680 ANT SPEC BASE ANT (171-174) 

3DB FIBER GLASS .. eve 
36615 -LTR JOHNSON ‘MOB “BOOMHZ 


1TLSO00 -GE G-MARC MOBILE 800MHZ ... 


800/322-5124 ASK FOR ‘SMITTY. 


NTENEX«. 


Assis is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
lt features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: 
Phone: (800) 323-3757 
Fax: (800) 851-9009 


International: 
Phone: (630) 351-9007 
Fax: (630) 351-9009 


Antenex Inc., 2000-205 Bloomingdale Road * Glendale Heights, Illincis 60139 
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equipment for sale 


Delay Timer 


Protects The Battery & Radio Equipment 


"On when ignition is off" 
1. Battery Guard - Low Voltage Shuts Down Load 
2. Maintains Power to Accessories 


* Low Voltage Detector 

* High Voltage Protectioni7vy 

* Built-In Diagnostic LED p “=. 

* 30 AMP 12 Volt DC : 

* Sealed From Moisture ROGR MABLE TIMER 
& Vibration ws 

* Reliable & Accurate 

* Allows Retrieval of 
Incoming Messages 

* Intrinsically Safe 

* Compact - Easy to Install 


+ Low Cost- from $49.00 (800) 888-0909 
AC/DC INDUSTRIES 


P.O. BOX 710548, HOUSTON, TEXAS 77271 
_ Tel: (281) 933- 0909 « Fax: (281) 933-1001 
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STATION IDENTIFIERS Will pay TOP DOLLAR 


QO Morse code and Voice Identification for Motorola 800MHz Trunked 
U Three monitors and three timers 


-] Several Standard Models available Mobiles & Portables. 
UO Reseller and Quantity Discounts Metro Communications LLC 


Wyk a a A 
ZERBCONA 800-722-6664 (423) 546-0314 — Jim Hayes 


General epee / — 


MASTR 1 110w, continuous duly 16 
MASTR I UHF 100w, cont duty rplt w/duplaser ‘i 5 Te 
MASTR Il base slations oO ki 00 UHP 45 5-470 MH Madel C74GSB-6146 . .. $1295 
MASTR fl 110w conlinuous duty amplitiers ... .. $596ea 40 UNF repeater $395 
MASTR it VHF auxiliary AS a] MO UHF motile 6 
PHOENIX SX VHF mobile w/ ore: ) 110w VHF n 
MASTER I 30° cabinets ..... ALAS soaks 819504 ‘ $10 VHF mob 
DELTA SX 110w low band r f p 
SX 1100 VHF mobil e 

DELTA SX 110w VHF mabit 25 heads ani acc 
DELTA OC contra! base stations, VHF 
OF 144 wall moun ba 

No toné control 


.. $2250a | MOT Mitrek 
$1d5iea | MOI Mitek Ow 30 ty 40me base slalon, localtenota clrt 
350e2 | Rare find MOTOROLA Micor 100w UKF mobile 
exers, 5a on 406mc, Madel T74AXASSO3AA 
a Dodge UHF raah bx MOP Micor mobiles, 100w, URF, waccessories 
Senes 2! 00 console $400 | MOT Micor 100w 


MOT Pak Ral 
MOT Mocorm 
5 | MOT A 
RANGER 1000 ation 29-42me, vocal remate contra) MOTs 

‘wilh des! sit $995 MOT ion. & iat 
RANGER 1400 m 50 BS5O C f tes $i1hea 
RANGH 710 im jo 34me wi MOT 1166 ; 30a 

Wanted to Buy: GE, Ericsson or Motorola Equipment 

NH COMMUNICATIONS co. 
P.O. Box 5342 * Manchester, NH 03108-5342 
Tel: 603-668-3004 


Circle (105) on Fast Fact Card 


56 MOBILE RADIO TECHNOLOGY February 2000 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50.......$8900 
(6) H-P-8920-A OPTIONS 2/3/4/5... ceoveer 88500 
®) H-P-8920-A cRerONe Wei ‘4/5/10... $8900 


500KHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 =» FAX: +1 925-229-2035 
http://mww.best.com/~rfimage 
E- more rfimage@ best.com 
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BUYING ERICSSON - GE weracnictsanesh 
FLAT RATE REPAIR 5-990 & S-950 ,, Speen 
ASTRON Rsi2A Black PS. NEW 
MASTR Controllers 
RCN 1000 REMOTES ae 
IDA Control shelf, new from...... 
EDAC RANGR mobile, new boxed. 
800 MHz MASTR II Station Men 
Delta/Rangr Station from 
$990 128 ch head w/warranty .. 
5950 128 ch head w/warranty ..... 
5600 4 ch control head ., 
5600 Delta/Rangr Accessories . 
$600 control head . 
$550 control head non scan... 
$500 control head . 
Phoenix-SX 16Ch VHF w/acc” 
ans VHF MLS wilace. 25 
R 1000 new units, odd splits, check them out at 
a red site. 
MVS 150-174 wéacc. 
E rapid_desk charger with 
MPA CS/LPE/MRK insert. 
KPC 300 Ericsson VHF Porl 
MPA/MPD Std. rate chargers .. 
MPI 8 unit multi-charger x 
Rangr 35-50 less acc. 60W....... 
Rangr 30-42 less acc, |O0OW 
Delia-S 450-470 less acc. 1O0W 
Delia-SX 150-174 less acc. 1OOW 
Delta-S 42-50 less acc |} iOW 
Delta-S 42-50 less acc 60/w . 
MASTR Il 150-174 110W less acc. 
MRK/MPA Spk/mic/ant less ant 


NEW LONDON TECHIGLDUE 7 
752 Alum Springs Road * Forest, VA 24551 
Tel: 804-525-0068 » Fax: 804-525-0078 
www.newlondontech.com 
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equipment for sale 


BUY « SELL * TRADE 
CLEAN WORKING EQUIPMENT 


NEW_ARRIVALS 
50-Spectratuc Receivers 


Low/Mid/V HF/UHF/800/900 MHz Voter 
& Digital Paging cards...CALL 


400 4 new 2/8” Heliax Antenna's 
LDFRN-S0-A 
all or Part... From $2.50 ea. 


*% Motorola, GE/Ericsson used equip. 
Many types more than can possibly list. 
Including Base Stations « Repeaters « 
Paging TX's * Mobiles * Voters * Re- 
ceivers * Parts * Accessories * Remote 
control equip. * 911 Consoles & DVP 
equip. Including, but not limited to: 
Spectra * Syntor X * Syntor X 9000 « 
Maxtrax * Mitrek * Micor * MSF-5000, 
MSR-2000. 


© Centracom, |, If. 11+ & Ranger * Delta 
* Mastr II * EXIT * MLS & Phoenix. 


Units available on most frequency 
bands. Specify when ordering. Sold 
with or without accessories. Tested, PROGRAMMING CABLES 

Untested, or as/is, priced approp-riately. FOR MOTOROLA PRODUCTS 
Over 2000 Radios in stock, Inventory HT1000, MT2000—$70 you need to 


changes constantly! GP300, P110—$50 * VISAR—$110 pe w aaruivert 
HT600-$48 * MOBILES—S$25 » SABER—S55 


BARNETT ELECTRONICS INC. HTS50—$50 * STX—$35 « SPECTRA—S35 today’s wireless 
330 HWY 236 W., Lonoke, AR 72086 PROGRAMMING INTERFACE—S$95 aeinitinteaencs 
Orders & Bids: 800-423-3858 ROADRUNNER COMMUNICATIONS 


FAX: 501-676-2475 11-C Harts Lane + East Brunswick NJ 08816 


Phone: 723-254-3232 
For Expanded List look at our Website: Fax: 732-698-0555 F icacanedon.colk 
www.barnettelec.com : : 
Call for info, or email bobb@barnettelec.com 


Info: 501-676-5506 ___ 


MEM VISA & MC Accepted fenseeo) 
me NO COD's bh 


The information 


For more infor mation 


* BOARDS STRIPS * ACCESSORIES ¢ ELEMENTS *REEDS « 


PCI — PEKAAR COMMUNICATION INC. 
Specials of he month $ Ste back, formerly of Gregory Electronics Con... 
woton LA Porloole MT500 high band H33BBU3100 
GE Model TMX8415 800MHz Trunking Mobifa 
GE MPS Portable high band syntnsized 
GE MLS mobiles model MLSU240 wi access 
Erncson GE MDS mobiles mode! TLB00 800 
GE MLS mobiles high band, with mic & bracke' 
GE MPA Ponabfe !6ch high band with antonna & battary 
MastrPro 100w Hignband Base, Complete As-is 
GE PHOENIX Mobile NSHH1W40TB—high band dual prianty scar, groy case with accessones 
GE PCS Portable 470-490 range wibatter 
MOTOROLA Mittek 39-30 range 100W 
GE Exec.|| 1D0W mobila 30-5! ieee wi coBSOnES. 4 
MOTOROLA Micar 42-50 rango 100W range wiaccossories 


Catalog Available...1f you can't find it, try us! C. 
*S0s3u¢ SLNAWA13 « SAIWOSSADOV » SdIuLs » SGYVOd + 


Ange 
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*SELL * TRADE 
T1A4S « 


° BUY 
¢30VuL* 


: Spe bath 4 rg 
scien ol ga po 
VHF , | P1104 Chonnel 
S50 hr “a Pall Chanel... LABELS e LABELS e LABELS 
onne 
P1106 Channel ............ 
i Shere Qusiom Made Labels for Pagers, Cal Phones & Two-Way Radios | 
6P300 8 Channel A | MISC Oty. Distinctive Foils & Holographic Materials 
P30 | Yisur 800 16 Chonnel 
ng cai Visa BOOT 16 Channel Ta cet item ny GO 
$P50 2 Channel : | GIX800 16 Chonnel Screen-Printed Labels, Signs, Overlays 
PUGH rccieemed | timer one Motorola Certified Pager Repair Labels 
$P50 10 Chonnel........... Mapeanechy ‘hz 
P110 2 Chonnel All rodios inclide o 39-day wart onry Bar Code Thermal Transfer Printing Systems 
Open 7 Days Bam-8pa 
Call to ame order or p ADVANCE LABEL & TAG 
to request o FREE catolog! 
1. 800. 272 Ti aii 1-800-466-5345 972-542-5345 iE Ss: 
wrerocingelectronics.com ss hb scion Fax: 972-2518 www.altag.com 800-347-9375 
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equipment for sale 


USE D E QUIPMENT 


fe, | 


Yy 


Lots of New Two Way Radios! 


] For immediate delivery, 


jw at the very best prices! 
KENWOOD YAESU Weertex Too 
Prices Starting at $59! 
Programming hardware kits $89.00 | 
Icam repeater maker kits $79.00 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Free items in 20+ 
Radios Ordered! 


| Coax Cable: Belden & Heliax 


Conventional and Switching | 
power supplies: Astron & Samiex 


R.F. Test Equipment: 

IFR, Bird, Optoelectronics, Ramsey 
Connectors, audio accessories, batteries, 
solar modules, R.F. amplifiers, Lightning 
protectors, trunking panel, interconnecters..... 


[ 10° tower sections. Prices start at $33.00 


Duptexers Syscom, Decibel, pemanpele| 
prices start at $129.00 


Lt UV 


EL PASO, TX 

1630 PAISANO DR. 

(915} 533-5119 FAX 542-4701 

EL PASO, TX. 79901 U.S.A 
www.epcom.net epcom@whc.net 


Circle (108) on Fast Fact Card 


MIAMI, FL. 
7262 NW, 54 St. 
(305) 889-1127 FAX 889-0652 
MIAMI, FL.. 32166 U.S.A 
E-mail: epcom@bellsouth.net 


Ask for your 
free Catalog 


USED EQUIPMENT FOR SALE 


2S Uniden SM 
and AMX 


20° Maxon SM-24 
AA.1470 Spk: 


Yaesu‘Vertex FTH-2070 Dual Band 
charger. NEW! CONDITION 


5 Channel EF Janns: on 2? ab bala Trunking 
GQve4 fas 


QuintonVHF Paging Tx wi/2 MHz conte $2,500.00 


D&G Communications, Inc. 409-948-9264 


Check out our Web specials! 
www.radiocomm.com 
«Wholesale prices to Dealers Only. 
*Self-servicing users welcome. 
“We carry a wide sclection of both radios and 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) * 800-237-6519 

FAX 504-361-5526 


ae 
SAVE on Thousands of 
Used Items in Stock Now 


Portables, Mobiles, Repeaters, 
Base Stations, Tone Remotes, 
Power Supplies, Batteries, 
Service Monitors, Pagers, 
Accessories and More... 


=) TelePath. 


49111 Milmont Drive « Fremont, CA 94538-7347 


1-800-292-1700 


or (510) 656-5600 « Fax (510) 656-2114 
Visit us on the Web at: www.telepathcorp.com 
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BUY ¢« SELL ¢¢ Trade 


GE Delta SX Mobile, VHF & UHF, 100W ... $250.00 
Accessories with 950 head $100 


GE Ranger Mobile, VHF, 40W 


MOT MCX 100, T44 Rearmount Mobile, UHF, 
450-470, NO PL or Prom, AS IS PRICE .... $30 


MOT & GE Indoor 30" & 40" Cabinets 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http://members.aol.com/cwwolfe.com 


OLFE 
COMMUNICATIONS 


tnnulcast 
OLUTIONS 
716.223.4927 TEL 
716.223.3255 FAX 
‘| www.simuleastsolutions.com 


accessones for your convenience. 


“We have a Flat Rate Repair service. 
*We sell and install MX-COM boards 


800-726-9015 * 612-808-0069 
fax: 612-808-0087 
email: sales@radiocomm.com 


Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. 
Circle (110) on Fast Fact Card 


58 MOBILE RADIO TECHNOLOGY February 2000 


= 


Run digital through 
analog microwave. 
Circle (111) on Fast Fact Card 


www.mrimag.com 


equipment for sale 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY ¢ EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com _ (1-888-469-3832) 


Circle (112) on Fast Fact Card 


ie me nova Baler Pl BATTERIES. am EQI IPMENT FOR SALE DOES YOUR ADVERTISING 
in ery Pricing in the Industry WALK AND TALK ? 
4 Midland 70-1695B UHF 100W Trunk Mount 
29 wu. 29.5-35MHzZ quarterwave ... 7 Johnson 242-7187 UHF 80W trunk mount 
HC34 ......, 34-40 MHz quarterwave ..... : IF 
. 40-50 MHz quarterwave .... 2 Johnson Viking CX-HL81 242-8180MHz, | NOT GIVE 
51... 161-162MHz unity gain, chrome ..... ess COR full phe THE LABEL EXPERTS 
136-174MHz 308 gain. 5/8 whip .............. $13.99 2 Uniden SPS330TSD 800 MHz, LTR, full duplex ... {\A CALL !! 
.. 430-470MHz unity gain, chrome ......,......... $2.64 3 Vertex FTL-8011 800 MHz, LTR 
HC450 ..... 445-475MHz 5dB gain, 4/8 over 1/2 wave $13.99 1 WGBTAK ooccc-c.-scs 
800-900MEz 2 Motorola Maxtrac 800 D35M' eee | aoe 
HCQ800 ... 806-896MHz unity gain, chrome ....,,,.......... $2.64 4 Motorola Maxtrac 800 D3SMQAGBSBK ............... Graphics 
HC800 ..... 800-900MH?z 3dB gain, SMR/Cellular .. $9.99 D k T Ww Marketing, Inc. 
NMQ_ MOUNTS - Ly BY) ae . 
3/4" hole mount, 17 RGS8A/U coax, no conn$5.99 akota “e ay Se WK The Label Experts’ 
Hou Same as above, with soldered PL-259 ........ $6.99 877-996- 1200 ® 972-242-0439 FAX 972-242-0959 
HCT ......... Trunk lip mount, 17 RGSBA/U coax, PL-259$9.99 Fy Se ee eater | 1-800-875-7859 
HCTSS .... Trunk lip mount, 17" RGSBA/U coax, heavy Major Credit Cards Accepted . Ling | 


duty stainless steel, PL-259 ae $12 50 
HCMM3 ... Magnet moum, 17 RGSBA/U coax, PL-259$12.99 
HCL ......... Trunk gutter bracket, 3/4° hole “L” bracket. $1.49 
MOTOROLA BATTERIES & ELIMINATORS 
HC9628 ... GP300 Battery ..... ayy teers . $29.00 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


HO8148 ,,, P1170 Battery veces si csipee sition Gnaant 

eG a nese ies 
HC7144 ... HT1000 Battery . See eadeses $42.00 

HCBE9628 GP300 Battery BliMiNatOF ..-occerenen we $29.95 


fr ELECTRONICS vsiscs 


Fredericksburg, VA 22404 


HCBE8148 P110 Battery Eliminator ................. woe 929.95 
HNN9628A GP300 Battery (original) 0... $49.00 
HNN81484P110 Battery (original) 0.0.02. $49.00 
HNN9360A GP35O Battery (original) 0... $49.00 
NTN7144AR ... HT1000 Battery (original) ........ $69.00 


Quantity discounts availablel No minimum order! 
Same day shipping! 
Order entry & cuslomer service 24 hours/? days 
Call today for our FULL LINE CATALOGUE!! 
Phone: 1-800-654-9550 » 973-389-9600 
Fax: 973-389-9696 © E-mail: holzberg@juno.com 
- Ba sure to visit our website al www.holzberg. 


Ma lam MAE CHEM ous Loven whitney Ore 


> Two-Way Radio Communications Console interface units 
> New and Reconditioned Radios Secure modems 
> Custom-Designed Radio Systems Secure spectralac receivers 


Z f Digitac comparators 
Repair and Programmin 
e Eee ; 8 & Centracom Il CEB cards, cont. panels & complete 
> Consulting 


GCC80 complete (MDC-1200 & MDC-600) 
Hi-power/Lo-band PL Mitreks 29.7-38.9MHz MSF 5000 VHF Secure repeaters 

Saber |, UH, DES hi-power (rack & indiv. chrgrs, etc) 400W 150.8-162 & 162-174 rptrs- paging & 
Mid-band bases secure secure 


URL Address: http://www.mechemelectronics.com E-Mati: mecheméfis.iniinet 
Circle (114) on Fast Fact Card 


MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 
SP50 - PI!0 - GP300 - P1225 - SMSO - MI30 - MI225 - GM300 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 


| WANTED: Buyers who act ona good deal | 
Working Equipment for Sale: 
HP/B657A ... me 250 HP/B901A........., $650 | 


HP/89038 ........ $1,250 HP/8657D . $1,850 : = = . : < ~ 
| HE ISG038 ... ea $1250 HP/B590X. SALES: 800-545-7748 «+ FAX: 703-830-8710 


| HP/BSO3A $650 nercervnnens 8,800 | Radio VISIT US AT 


TAU CAL INT'L INC // 180 800: 
hi 1 ath aan ZXOVCSS, lite: http://www.radioexpressinc.com 
Circle (115) on Fast Fact Card 


HT 1000-MARATRACS-SPECTRA-STX-MT X8000-PP 1000X-MAXTRAC-MTX800 


= Fa# (890)238-8101  truca|@ual, 
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equipment for saie 


3-WEW , 

Radio Cables he @8 Gn i 
19: 2082) en 
Models 


. HT5O and the Radius P7100 Models. .. 


. HT600. MT800, MT1000, P200, P500, MITXB00, MTX8: ‘900. (connection on top of 


MARATRAC, {MAXTRAC - 50. 100, 300, 820, 840, M860). M1225, .... 
a (RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM70, SM: 

STX, STX Gemini, STX 821 trunked ponte. “~- 

SABER and System SABER. . ‘ 

SPECTRA Low and Medium Power Units. 


«a. SPECTRA 100 Wait and High Power Units. 
=. SYNTOR 9000 and 9000E Radio Line. . 
.. Radius P 50 Plus. ...... 
R100 Repeater. 
vee MCX1000. ....... 
.. Cloning Cable for the Motorola” HT600 /MT1000. 
. GP300, GP350, and P1710 Models, ........cse0ce 
w« MSF5000 Digital Unit with 3 Digit Display in Controller Tray. 
.. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JEDI Series. 
a Visar Unit. . 
.... Cloning Cable for the Motoro a 
.. ASTRO SABER and SABER St. 


Polaris industries 
Tech info: 404.872.0722 


* Same Day Shipping, When Ordered before 1pm EST. 

* We Accept: Amencan Express, Discover, MasterCard and Visa 

+ Professional Users Guide with Detailed Photos Included with All Radio Products 
+ Campare Polaris’ Features and Quality, Don't Accept imitations! 
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BUY & SELL: 
LTR-800MHz & SOOMHBZ EF Johnson » Kenwood « Uniden 
MOTOROLA 


UHF * VHF * 800MHz * 900MHz 
* Mobiles = Portables » Repeaters « Amplifiers * 99" Transmitters 


1-800-786-219 
ERLING 


203 N. Chestnut Street « McKinney, TX 75069 
SSOCIATES, INC. Fax: 972-562-7957 


Hahoowgs ] Mike apna! 
he 


*See our NEW Motorola Dealer Referral Program 
*Introducing the Motorola TS11 “Motorola Radios for Resellers” 
“Need repairs? Call us for pricing. Our prices include all parts! 


Visit our web site NOW or you'll not know what you're missing! 


From your RADIUS LEADER, 


PROCOMM 


INFORMATION: 805-497-2397 Ordering: 800-497-2394 
805-494-5078 24-Hour Fax Line: 805-494-3115 
8:00 - 6:00 pm Pacific Time 805-497-3430 


VISIT OUR WEB SITE: http://www.procommusa.com 
e-mail: procommusa@aol.com 
Where quality is #1, but where we want to be dead last when you call for pricin: 
Circle (117) on Fast Fact Card 
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WE tea PLAG 5C00 Bases, SCO MH, CB5ULB1101A 
a MICOR PURC Bases. 960 Milz, C75UZB11018 
BUY ca SMARTNET Trunking Controller, TS076A 
3 ea MOOR Aptr: Mz, C55ACBS10GAT 
AND SELL wi TRAX 5 CHANNEL COMBINER 
USED va GTX, 800 MHe, NITUGO6CRLAN 
MOTOROLA, ea SPECTRA, 480 MHZ D44KMATJASBK 
MICOR Comm Ayir. 460 NiHz, C64AGBI1D5A¥ 
GE AND 5 ea. MICOR Bases, 460 MHP, COANCETO5AT 
TESTS 32 ca SYNTOR x 9009 a60NN TraKEu7JOAAK 
FM ea, SYNTOA X 9000, 460 MH2, T3EKEW7 OMAK 
a. SYNTOR, 480 Mihi, T44SR43209 
TWO-WAY 0 oa GM 300. 450 MHe, WM4GMC29024A 
RADIOS va, RADIUS, 460 MMe. H34GNU6120 
. PAC AT. 480 Mle KIATTYS1 108 
2 ea, T1000, 460 MHz HaaGCUT100BN 
ea PADIUS P110, 460 MH. PRIOLCZOAZAA 
2. MSR2CGO Base, 185 MH?, C73KSB3106B 
pa, SYNTOR, 158MH2, TASSAAIDOOAK 
ea MITREK 155 Mr TEQUAGNOD 
Fayette St., PAC AT, 155 MHz, HESTTYI1 104 
P.O. Box 395 ea. SMSO 195 Mitr, MISDGC20A2N, 
ea M120 155 Mi MOBGMCZDA2AA 
TOMA on 4100 155 Aine OS. AATIASAK 
50622 10 va. PIIG 155 MEI2 PAaOI,C20N2N0 
% 10 ea, P10 155 Mit2 P23OLC2OA2AA, 
PHONE: Eee Serarrate TB1XTATDAGAK 
(319) 99. ca. MITREK, 48 MHz, Ta1wAstgg 
Cy VESS BPE 10 co. IGOR Bases, 37 MHz CTIATB1AGG 
39 og IMARATRAC. 37 MHz. TBIXTATTASBK 
FAX: 99 2a MITREK, 35 Mrlz, T1UA49000K 
(319) 2 ea MIMO), 23 MHZ, HABCUTIED 
100 22. Motorola SYSTEMS 90 Sirens 
EIA CZAUM WANTED: RADIUS Mobiles, Portables, & UHF SYNTORS 


SCHAEFER 
RADIO CO. 
130 West 


TEST EQUIPMENT - BUY & SELL!! 
SERVICE MONITORS Ail include NIST Traceable Calibration 


HPB9Z0A/102/3'4:513 $79 HPB920B8 001/102/4/13-$13,500 
HPS921 4/60 . $10,500 HPES2IA $6900 
HP8920A/1/4'4/5! -». $6500 HPA32154 . va. 5990 
JFR COMM120B /2'12/20 $9900 IFA 1200SS' 12. $7500 
IFA 1600S $7900 IFR 1200S/12....... $6500 
Motorala AZGO0CCAS ...... $16,500 Molorela AZ600C . $8500 
Motorola RAG00B ................ $6900 Motorola A2600RNT ,, $6400 
Moton (012D 09001 Trunk IBN} $7800 
Motorola R2014D 0900 (Trunk J Sil Securenat} S7s 
Motorola FZ024Disecuranet) . $6500 Molorcia R2400A....... $4500 
Wavelek CATGDO (collular activation lestar) .. ment SOO. 
Marcon 2957D ~» $4900 Motorola “R2200B $3400 
Marconi 29558, - $4500 Marcom 29558 . $4500 
Wilton Sdemaslers call Motorola FLL192A Rubidium: $5200 
Eagle Aeturn Loss Bridges a : _ Call 


Synth. 1000 Mhz Signal Generators. 

Racal $087-1300\Ihz Segral Generators, low phase nose, nigh stability, 
AM/FM/Pulse/Phase Moduialhan. NEW unis with warranty! $3500. 
HP8657A-S$2900 Marcon 20224-5180) ; 2022C-$2000 


Amtronix Instruments, Inc. 
Ph: 716-763-9104 © Fax: 716-763-0371 
hitp:/ 


che, amtronix.com 
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equipment for sale 


Audio Accessories for 2-Way Radios! 


K lei in 
(800) 959-2899 


Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com 
Web: www.kleinelectronics.com 


Call Now! 


AVL / GPS EQUIPMENT 


MOTOROLA Radius 
Lowest Prices! 


“NEW” PRO 5150/7150/9150 
GP 88 & 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


{Some fsinehoas ony apply) 


Special State & Local Gov. Discounts 
1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


*BATTERIES « EXPORT ITEMS * ACCESSORIES® 
SVNNSLNV « SWALSAS ASNNYNL « SLYUVd . 


UHF TRUNKING BACKBONE 


Four each: G.E. Mastr III stations, model 
SXUMO1. 100 w synthesized 450-470 MHz. 
Programmable for freq., tone, ID etc. 


Excellent condition, single user. $3,500 


each or $12K for the set. 
Call 360-957-6427 (days 


DANGER! 


If you aren't advertising in 
MRT CLASSIFIEDS, 
you're swimming in 
dangerous waters! 


_ Call 1-800-347-9375 today! 


www.mrtmag.com 


K112- 
"Comfortable" 


2 Piece 
Lapel Mic 


K500- 
"Top Seller" 


Dual Muff 
Dual Muff Headset | Headset w/ Noise 
Cancelling Mic 


for Safety Helemts 
Circle (118) on Fast Fact Card 


TRINITY RADIO 
USED RADIOS ve bow Prices! 
* MICOR 
* MITREK . AGA 

* PORTABLES * ACCESSORIES 

* MOCOM 70 * TONE ELEMENTS 

* MAXAR » CHRYSTAL ELEM. 

*APTRS * BASE STATIONS 
(940) 433-5452 + trinity-radio.com 


CALL US FIRST 
at AIRED MM 
WHY PAY MORE! 


Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 


Uniden 2-way radios and accessories 
-ALL FREQUENCY BANDS- 
PLUS 

“PL” and paging reeds/filters, TCXOS 

Call us last to sell any of the above. 
comm WE PAY CASH 
4614 E. McDowell Ad. Ph.: 602-275-4505 

hoenix, AZ 85008 Fax: 602-275-4555 


K4O0- 
"Best in Class"| "Easy to Use" 


K1OOOHFM- 
"Affordable" 


K9725- 


C\ 


Heavy Duty 


Remote Speaker Hands Free Mic 
Mic for IDEN Phones 


GP-68 GP88 


P-300 


SPECLAL PRICES and in STOCK! 
Keypad programmable GP-68 

UHF 430-470 MHz 

VHF 136-174 MHz 


Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 
Repeater Offset 
1 or SW Power level 

All GP-68 radios include: 
3 hour rapid charger 
1200mAh battery 

E-mail: info@nsiradio.com 
http://www.nsiradio.com 


NSI Communications 
(7 Tel: (206) 870-0888 
rT Th Fax: (206) 878-4212 


GP-O4, GP-20), OP-36 tracinendnks of Motorala Ire 


computer software 


eDATABASE OF ALL UNITS 
eAIRTIME & FIXEG BILLING 
eTALKGROUP MANAGEMENT 
*HUNDREOS OF REPORTS 


CY GENES: VOR DcroM 


Answers... 


jsemnrzene re RTIME 
ACCUMULATION 

eAieT ME FOR DISPATCH, 
Private CONVERSATION, 
TELEPHONE 

eSeec Activity AGRASS 4 LAN 

eSySTEmM PERFORMANCE 


3! Sol -6 


WoC (902) 561-6673 fan (90 
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computer software 


** WIRELESS SOFTWARE ** jon io. Not a wa Fix 


Save time designing, openers 
and managing wire! fess Radio ur customers demand speed ar ec 
communication sites: an dy you should too CRI's Service: 

- Intermodulation Interference Analysis 
- Transmitter Noise Analysis 
- Receiver Desense Analysis 
- Signal Level Analysis 
- Cammunications Site Design as sy 
- Site Management Database Call CRI today. 
- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 205/987,1523 


™ email 
( OMSI i E ORE NIGEOM 
CALL 800-845-0408 or 850-906-0748 fax 
http://www. polaris.net/~douglas INC. 
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tottwate and ferrain dala for communications engineenng applications 


| micropath corporation 


Radio Propagation Software 


Management System is ¢ 
to track all aspects cnt 


* Predicted Area Coverage Maps 
* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps an CD-ROM 


www.micropath.com 


303.526-5454 Sales 

303.233-4242 Support 

303.233-4026 Fax 
e-mail: sales@micropath.com 
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MEASURE SIGNAL CoveRAGE! 'SPals saevices 


« Automate field measurements and drive- 
tests. 
¢ Create signal contours from measured data. 
¢ Compatible with HP, IFR, Z Technology 
and other instruments. 
e Use your NMEA or TSIP GPS receiver. 
¢ Automatically records signal BNI 
STI-9400 Software 
$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 
Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 
Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
a 2 Suite 110/111 
VISA" ‘ssw ey Atlanta, GA 30340 
ais Phone: 770-451-3264 
www.nselectronics.com Fax: 770-458-8785 


Cardinal 
Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
= Visit our Website: cardinalelec.com es 
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Ta] N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quatity Service on MicropROCESSOR-BASED 


Mosices, PortaBLes AND ContrRot Heaps. 
SuRFACE MOUNT REPAIR. Most repaiRS $70 PLUS PaRTs. 


To Your RF Coverage 
and Site Management 
Problems ... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
AiXn See details and download demo from our web site! 
Sort WRIGHT, LLC 
1010 So, Jouiet St, Suite 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 « Fax: (303) 344-2811 
www.softwright.com 
&mail: sales @softwnght.com 


FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 770-948-9566 
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rentals 


, Over 4000 Walkie-Talkies in Stock 
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repair services 


Flat Rate 

MOTOROLA 
PORTABLE & MOBILE REPAIR 

* Quick Tum Around » Free Return Shipping 


+ Factory Trained & FCC Licensed Techs 


por 


11110 W Oakland Park Blvd, Suite 275, Sunrise, FL 33351 


35.00 FLAT RATE 
Plus Parts & Shipping 
On the following models: 
XLH-250 =RH-250 
RH-256 WH-2516 
He mee HARE art iD 
TRH-202 REGENCY/WILSON 
“OTHER MODELS - $45/HR Plus Parts & Shipping 
sae MULTICOM == : FAST TURNAROUND 
Moore, OK 73160 * FACTORY TRAINED 
See eae » VISA-MASTERCARO-COD 


305-799-7356 800-840-7956 


Quality Two-Way 
Communications Equipment 
Sales & Service 


Minitor II Pager 


Pit 


Advanced 
COMMUNICATIONS Repair Just $32.50 


Price includes all 
Parts and Labor 


5 Day turn time 
90 Day Warranty 


Specializing in: 
+ 2-Woy Radio and Cellular Tronsmitier Amplifiers 
+ 2-Woy Radio and Cellular Tower Top Amplifiers 
« EDACS Equipment 
« Custom Project & Equipment Modifications 


7B Airpork Drive Phone/Fax (804) 237-8255 
Lynchburg, VA 24502-3757 Toll Free: 1-800-488-7908 


www.adycommunicationsinc.com 


Dealer Price 


800-822-2180 
1300 N FL Mango Rd #26 ~y) 
West Palm Beach, FL 33406 wee 

Water/Physical Damage wal pati ben = 


yen 
vice gemet 


CLASSIFIED ADVERTISING WORKS}) 


housing parts not included 


www.irtmag.com 


Ten years of great 
service to you! 


COMMUNICATIONS 


Call for a quote. 
We’ll make your next 
project affordable. 


Goaakir Pilla 


= 


Cit 


www.mosscom.com 
800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


* HT1000, GP300, P200 

* intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


tower space 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
\ equipment enclosures, back-up power, 
FF engineered sites. Secure 


Premiere sites in Meteo Chicago Area—choice of 
Federal State, Govt. & all Class A Systems, 
STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 


(847)823-7713 


equipment 
wanted 


WANTED! 
220 SEA RADIOS 


504 /520 MOBILES 
PAYING TOP DOLLAR 
(614)221-6135 


February 2000 MOBILE RADIO TECHNOLOGY 63 


Page 
Company Number 
ACCES Suisccsenmumaennuemnrenst 63 
Advanced Receiver Research....... 43 


AEA, A Div, of Tempo Research ... 36 


AeroComm, ING. .....ececeeecseenceeseeserees 23 
American International Radio ......... 30 
ARATE WE COT csaceciesncasessececannsernevaente 19 
Anritsu Company. ..i......:.:..cscseeeecees 9 
ANLOMEX: sccsscccssovrcnsaxincecnansicenvensrs 55 
ASUION CORD. ...sus-rernrensnencsnrersrnrennernsonns 5 
Barnett Electronics Inc. .......00........ 57 
Berkeley Varitronics ...........:c0.0000 11 
Canadian Wireless Telecomms ..... 52 
GOGHGRIGE. MNGi cccssmassssssspacussccsaees 16 
Champion Radio Products.............. 48 
Communications Specialists ............ BC 
Computer Resources Inc. ..........5 62 
Control Signal Corp. vo... eee 45 
CPI Communications Ine... 14 
Crystal Communications .............. 55 
Diversified Electronics oc. 45 
TET cca scancshu bin auctor a adasnscirouemezeasantae 18 
Doppler Systems, INC. .....c. 47 
DUPSCGMAT CORB: sccscessssercensveassensce 49 
Pe IGPU cs acsag cuted acantcsiecspenncasiags 26 
BAGH E vc cmserwnapnecenaengame 16 
EES BONTSOT werecrrrmncarnzmssmenenaresiy 1 
ERGO Mxsuusnancancnnumannee 58 
ENISISE S200. soncessveraqensseseasseneanencsis 50 
The Genesis Group........ecceeceeees 61 
GIBBS EIS CUC cccsnicenstnactroncanaaannsceaenes 56 
Remy: Feadionss.....cavi.p-asiicsaatalliccpideace 14 
Holzberg Communications, Inc. ..... 59 
Hutton Communications ........0..0. 27 
ICOM America: ..cccccie cine, 15 
I-COM INGUSEIY 00... een eesceeeeneeees 50 
IDAS Corporation wuiscccsnscnuannee 39 


International Cellular Telephone .... 57 
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102........ 800-323-375 


Srscannnind 949-458-7277 
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ED secssese 732-548-3737 
Shain 613-233-4888 
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44... 888-833-3104 
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SR 800-521-2203 
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1OBy 03s 305-640-2424 
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Page 
Company Number 
WCE 2000. cccsrecnmsmacasen 48a-h 
JEI Communication Recorders ...... 32 
Klein Electronics... 61 
Mechem Electronics .........ccceceeee 59 
Motorola Test Equipment................ 17 
Narda/L3_ Communications ............... 7 


New Hampshire Communications ... 56 
NOMCOMM Cons cevesyccccssccssevsassvsesvanss 51 
Omnicron Electronics... 47 


Paging & Wireless Service Center .... 39 


PEO ANC assis sacse coniniitegiemmnnateeans 21 
Polaris Industries wo... 60 
Premier Communications ................ 37 
PEO GOM A iieildh se cesiesessesesnareneosssnnn 60 
Racal Communications, Inc. ........ IBC 
Radio Express, ING... 59 
RCC Consultants... cece 53 
RCW Distributing ..0..0...cceeeeeseeeeee 58 
RF Imaging & Communications...... 56 
RE URGUSIOS wicctccasresvennnanennant 51 
RFS Cablewave Systems............... 31 
RIOR NG ia warner ansnts 42 
SGA, AAC onc ssensenmenmecrapememuecions 22 
Shure Brothers INC. ......c cece 13 
Simulcast Solutions «0... 58 
SSORTWAI GIL...» -soeseerasecnersecarexmruecnrpnasacre 62 
Survey Technologies, Inc. ........0..... 62 
MBGIGDGEE  saceossonssnsnnemiirunzaraverccsawensede 58 
Teélewave::InGennneianans 24 
TRUMP SHMEAGIS cscs ccnuscressacsrnaneere 48 
Times Microwave Systems ............ 25 
TX RX Systems INC. wee 3 
Vega/Telex Signaling Products ...... 10 
VERTEX/YAESU USA ccc IFC 
Vocom Products Co. LLC wu... 49 
WETEC sivnnniwarmusiconamammmanes 59 
CEU Gens nacacensscrptenssoasiceisantoue 33 
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Number Hotline 
soennieiss 800-288-8606 
2 530-677-3210 
TTA xccx 760-631-2811 
114.00. 540-891-0569 
Se eran 800-422-4210 
en 516-231-1700 
105 s84:. 631-231-1700 
Laer 800-874-8663 
DS a ypisse 860-928-0377 
BB: csictzs 800-822-2180 
LOS sscacess 219-936-4221 
146 isis 404-872-0722 
Boo ance 714-257-0300 
0 he 805-497-2397 
DQ repeats 800-258-4420 
TTS wens 703-631-1365 
TOO 732-404-2400 
TD: wens 612-808-0069 
104...... 925-229-2034 
SO screen 800-233-1728 
BO. cocsncg 203-630-3311 
35 ..... 800-USA-1USA 
| 800-627-4722 
13..... 800-25S-HURE 
EV Tizcas 716-223-4927 
TEC wens 303-344-5486 
TAG vss 503-848-8500 
109% es 510-656-5600 
ee eee 800-331-3396 
os 888-877-8022 
Bawa: 203-949-8400 
Siascsyeni 716-549-4700 
Sr 402-467-5321 
Tsteness 562-404-2700 
BB -nsnoac! 847-593-1213 
112..... 901-286-6275 
(10 425-820-6363 


| Z wre 
vt *# * Racal Conpattier sone, iene Cortipetitor 
3 wh \ 


TOE K at 
Volume (cu. in.) 19.1 23.9 29.9 ~ + 40.1 Metal Case Yes 5 No No “No. 
Weight (ounces) 16 25 27. "28 .-"" Submersible 2Meters No No No* 2 
Power (watts) 5 2 5 5 Keypad Programming Yes No No Yes 
Channels 256 255 255 256 Battery Meter Yes No No No 


Sure, it's the smallest, lightest radio to meet APCO Project 25 standards. But the Racal 25 digital 
portable is one tough little unit. And no wonder. Our reputation for rugged packaging of highly refined 
communications technology is unequaled throughout the military world. So the Racal 25 will impress 
you with features like full digital/analog interoperability. Advanced encryption and covert modes. Keypad 
and radio-to-radio programming. And extensive user-customization capabilities. But it's a rough, wet and dirty world out there. 
So.be sure you get a Project 25 radio that can really take the abuse. Talk to us. Communicating through technology 


Racal Communications, Inc., 5 Research Place, Rockville, MD 20850 www.racalcomm.com 1-800-258-4420 RACAL 


Federal agencies can order Racal 25 on Department of the Interior Narrowband Radio Contract #N660-C98-1007. 
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$54.95 

Sub-miniature Programmable CICSS Encoder-Decoder. 
Includes 64 tones fram 33.0 to 254.1 Hz. 

78" 41.70" x 25" 


TS-64DS $57.95 
DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 jones from 33.0 to 254.1 Hz, 

1,25" x 2,0" x .30" 


Microminiature DIP Switch Programmable CTCSS Encoder. 
Includes 64 tones Irom 33.0 to 254.1 Hz. 
66" x 1,08" x .21" 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number |dentitication System 
ANI-1 Encoder - 1.13" x .66" x .22" 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4" 


ID-8 $69.95 
Aulomati¢c Morse Station Identitier. Meels all FCC 

ID Requirements. Fully field programmable 

with included keypad. 1.85" x 4.12" x 35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tane Panel wilh ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions. 


PE-1000 $224.95 
Desktop Paging Encoder. Two-Tone Sequential. 
other formals available. 7.5" x 7.8" x 2.7" 


$D-1000 
Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs from Two-Tone paging calls. 
1,25" x 2.0" x4” 


PE-2P | 
Two-Tone Sequential Encoder. Sub-assembly mounts =| 

inside radio or other enclosure. Multiple call capability. 
1.25" x 2.0" x 4" | 


LOUIE © 


DCS-23 $59.95 
Digital Coded Squeich Encoder-Decoder. Programmable 
to all 106 DCS codes. 1.36" x 1.18" x .25" 


TE-64D $129.90 FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. Call us for the lowest cost, 12.5kHz channel spacing, 
Great for the Benchtop. §.25" x 3.3" x 1.7" exact replacement. crystal and ceramic IF lilters for 
Part 90 Refarming. 


© Same reliable and cost effective products you have known and trusted for 30 years! 
i e Full FIVE YEAR WARRANTY on all products e “INFO FAX” with 24 hour information 


atalog and produ 4 © Same day shipping on most orders © Toll free 800 numbers for both voice and FAX 


IAP 


igi site at ; COMMUNICATIONS SPECIALISTS, INC. 
* mer a W, ° i 
winweoursose.coml — MY 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
| | (714) 998-3021 © FAX (714) 974-3420 Pe 
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